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RELATION OF INSECTS TO HUMAN WELFARE^ 

By H, A. Gossahd 

LoiJ^" ages before the earliest mammal appeni’ed on earfli imihitud- 
iiioiis individuals representing diversified types of insect life liad 
found eongenial homes in prairie, forest and desert, if such terms may 
be correctly applied to landscapes differing in most 2 ‘espeets from any 
wliich have ever been seen or named by human kind. Above the earth, 
on its surface, in its caves, and' on and in its ^caters the.se creatures 
fed and multiplied as now, Well back towards the moi'ning twi- 
light of geological history, in the Silurian age, and in greater num- 
bers in the Devonian, when the fishes represented the culminating 
point reached by the animal kingdom and a true forest vegetation ioi- 
the first time clothed the youthful world, the types represented by 

'Tlie following paper was compiled by the wi'iter for the information of the 
f'erjtury Club, a small association of literary, scientiOc and jirofos.^ional ition 
of Woo.ster, 0. The only merit, if any, to which the pajier ("in lay ciaiin is 
tint of an example of popular writing that helps to mold a friendly sentiment 
iiniong intelligent and influential men, and eventimliy brings enlarged resources 
for work and investigation to the economic entomologist. A careful scrutiny 
“f the composition will disclose among the authorities and papers which have 
tx‘(‘n. diauvit upon the following iii particular, from wiiicli, in some coses, quo- 
huions iiave peen made with but little oj‘ no change from the original text: 

Sfiouid Report United State.s Ejitomological Commission on the Rocky Moim- 
tfiiu Lcicust 

Review, in Science, by Doctor Howard of the History of Economic Ento- 
nioiogy for Fifty Tears. 

The Eypsy Moth, by R. H, Forbush. 

Rrown-Tail Moth, Fernald and Kirkland. 

Dies iUKi Ticks as Agents in Distribution of Disease, by F. T. Theobald. 

^be Eronomic Status of Insects as a Class, by^Dr. E. 0. Howard. 
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the cockroach and the mayfly heralded the oncoming myriads of th. r 
congeners which yet endure and probably will endure as long as li^ 
world sustains life. One of our entomologists in forecasting the lii ■. 
lihood of the long survival of the insect class breaks forth in the 
lowing poetic language: ‘'When the moon shall have faded from the 
sky and the sun shall shine at noonday a dull cherry red, and the 
seas shall be frozen over and the ice-cap shall have crept downwiu-d 
to the equator from either pole, and no keel shall cut the waters, iiin- 
wheels turn in mills, when ail cities shall have long been dead ami 
crumbled into dust, and all life shall be on the very last verge of 
extinction on this globe, then, on a bit of lichen, growing on the bahl 
rocks beside the eternal snows of Panama, shall be seated a tiny iiv 
sect, preening its antenrue in the glow of the woniout sun, represeiiT- 
ing the sole survival of animal life on this, our earth, — a melaneholv 
‘bug.’”- 

The long period through which the Class Insect a has existed has 
caused it to develop an almost incredible number of species, sojiie 
among them adapted to every condition of climate and topography oi) 
the globe. Excepting the microscopic forms of animals and plants, 
the number of all other species of living things added together, mam- 
mals, birds, fishes, reptiles, animals of whatsoever class, trees and 
plants total together but a small fraction of the number of species 
in the insect world. The number of species is variously estimated at 
from 2,500,000 to 10,000,000, with the probabilities favoring the lat- 
ter figure as the more nearly correct. Assuming the maximum figure 
to be correct, in what a field does the entomologist find himself! 
Suppose that he attempts to familiarize himself with each- species se 
that he will recognize it the next time he sees it. Since his task is 
obviously great, we- will start him at it at the age of five years and 
allot him five minutes in which to study each species, giving one half 
of the time to a male specimen and one half to a female, Eest he 
should become lazy, we will provide him with electric lights and keep 
him working day and night, and lest he should become fat, wc will 
forbid him to eat except as he is able to snatch mouthfuls from the 
five-minute intervals during which he is expected to fix in his memor}’ 
the anatomical characters, color patterns, etc., which differentiate 
each species from every kindred one. Working in this manner itnd 
at this rate, the rains of nearly one hundred summers will have fal- 
len on his roof before the last representative of the long procession 
of insects has passed before him, and he is permitted to step outside 
his ^oor to renew his childhood and behold a real live gras.shoppe^ 


*W. J. Holland, end of I^th Book. 
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;,mp or a gorgeously winged butterfly dance over the meadows \,„1 
a' we accept tlie smaller estimate as correct, we have oulv to'cednee 
;ac daily worting hours to twelve, and allot ten minutes instead of live 
lor the study of each species to obtain precisely tlie same lavsnlt. 
And yet there are people who are surpidsed if a professional ™to' 
mologist fails to promptly recognize every .spioamcn submitu.d to 
liim for identification! The descriptions of about dOHOOO inserts 
have been written and published. The undescribed forms aiv many 
„£ them, small, and many inliaiiit but partially explorfd rcsinns of 
(he earth, such as the tropics of 8outIi America and Africa 

Fortunate it is for mankind that the insect world is a hoiisc divivlcd 
iigainst itself, otherwise the greenei^t and most fertile lands in the 
world would shortly become lifele?SsS deserhs. ICxceid for (he cheek 
put upon insect multiplication through warfai'c williin the i/rseet 
hoasehold, by which one species of insect destroys its relatives," no 
informed naturalist would expect the survival of the human race for 
a longer period than five or six years. Not only would man’s food 
supply be appropriated by his insect enemies, but it would be impos- 
sible for him to withstand the withering march of jualaria. yellow 
fever, typhoid, bubonic plague, sleeping sickness and other maladies 
transmitted through insect carriers, that would consume like a de- 
vouring fire and leave in their track a desolation compared wiUi 
which the plagues of Egypt were happy visitations, though these 
were in part insect outbreaks. The fecundity of insects is amazing. 
Huxley estimated that a single aphis or plant louse would produce in 
ton generations, if no mishaps occurred to cut short the natural life 
of any of her descendants, a mass of organic matter equivalent to the 
bulk of 500,000,000 human beings or the whole population of the 
Chinese empire. The coioinou apple plant louse has normally about 
eight generations in one season, the greater proportion of the indi- 
viduals failing for various reasons to reproduce, the chief cause of 
repression of multiplication being the work of insect parasites and 
predaceous insect forms, which for so long a time and with such cer- 
tainty of result have transformed a potential peril into a welFbal- 
^uced condition of safety that we give but scant attention to the 
aphids, and only occasionally find it advisable to turn on them our 
batteries of insecticides, to do clumsily and expensively what nature 
<loes without noise or change from her customary processes. 

Insects render themselves obnoxious to man in two ways: First, 
by partially or wholly destroying his crops and harming his domestic- 
sted animals ; and second, by attacking him directly, either in^jicting 
upon him or inoculating him with disease, some forms of which 
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are enervating and others dangerous to his life. From the earliest 
historic times he has suffered from both forms of injury, but nni- 
urally the early records refer most frequently to famine conditiojis 
resulting from crop destruction, the causes of which were obvious lu 
all observers, while the office of insects as carriers of disease was, in 
early days, very imperfectly understood and, for the most part, in t 
suspected at all. Among the plagues visited upon Egypt in the days 
of Moses was one of lice “in man and in beast/’ and swarms of 
were promised to Fharaoh in these words: “I will send swarms of 
flies upon thee and upon thy servants and upon thy people and into 
thy houses; and the houses of the Egyptians shall be full of swarms 
of flies and also the ground whereon they are.” The plague of 
locusts is said to have “covered the face of the whole earth so that 
the land was darkened; and they did eat ever>^ herb of the land and 
all the fniit of the trees which the hail had left; and there remained 
not a/}y green thing in the trees or in the herbs of the field through all 
the land of Egypt.” 

To merely enumerate the locust invasions paralleling the Egyp- 
tian outbreak that have since been recorded in various parts of tlie 
world would require many sheets of manuscript, but let us pause long 
enough to glean a few quotations. Pliny, the Roman naturalist, writ- 
ing from 50 to 79 A. D., say.s: “Their numbers are so vast that 
they quite darken the sun. Those from Africa are the ones wliicli 
chiefly devastate Italy ; and more than once the Roman people have 
been obliged to have recourse to the Sibylline books to learn what 
remedies to employ under their apprehensions of impending danger.’’ 
Beauplan, writing of a swarm that visited the Ukraine in 1645 ami 
1646, says; “These creatures do not come in legions but in whole 
clouds, five or six leagues in length and two or three in breadth, and 
generally come from towards Tartary. These vermin being drove 
by an east or southeast wind come into Ukraine, where they do much 
mischief, eating up all sorts of grain and grass, so that wheresoever 
they come in less than two hours they crop all they find, which 
causes great scarcity of provisions. It is not easy to express their 
numbers, for all the air is full and darkened. In June, 1646, having 
stayed two months in a new town, called Novogorod, where I was 
building a citadel, I was astonished to see so vast a multitude, for a 
wu^s prodigious to behold them, because they were hatched there that 
spring and, being as yet scarce able to fly, the ground was all enwred 
and the air so full of them that I could not eat in my chamber with- 
out a, candle, all the houses being full of them, even to the siahles 
barns, chambers, garrets and cellars. I caused cannon powder ann 
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sulfur to be burnt to expel them, but all to uo purpose, for when the 
,|oor was opened an infinite number eame in^ aud the others went out, 
iliittering about. And it was a troublesome thing Avlmn a man weiit 
abroad to be hit on the face by those creatures, sometimes on the nose, 
sometimes on the and sometimes on the cheek, so there was no 
0 ])ening one’s mouth but some would get in. Yet all this was noth- 
ing, for when we were to eat, tliese creatures gave us no respite, and 
wlien we went to cut a bit of meat we cut a locust with it, ami when 
a man opened his mouth to put in a moi’sel he was sure to chew one 
of them. I have seen them at night, when they sit to rest them, that 
the roads were four inches thick of them one upon another, so tliat 
the horses would not trample over them, but as they were piil: on with 
much lashing, pricking up their ears, snorting and treading very fear- 
fully. The wheels of our carts and the feet of our horses bruising 
those creatures, there came from them such a stink as not only of- 
fended the nose but the brain, I was not able to endure the stench, 
but was forced to wash my nose in vinegar and hold a handkerchief 
clipped in it continually to my nostrils.”^ Some of my hearers doul)t- 
]e.ss remember the devastation wrought in the states of the western 
ilississippi valley from the close of the Civil War until about 1876, 
So serious was the locust plague in some of the richest of these states 
that immigration to them was greatly discouraged, and the .settlers al- 
ready there were subjected to the severest privations. Every year 
local districts or great areas in the provinces of the Briti.sh North- 
west, in the Dakotas, in Minnesota and in neighboring states must 
wage vigorous warfare against some of the various species of grass- 
hoppers, often piling the dead insects captured in the hopper-dozers in 
windrows and heaps of such extent that the air for miles i.s polluted 
with the stench. 

The mighty power of destruction possessed by these insects when 
massed together may be inferred from the extent of a s^varrn passing 
over the Red Sea in November, 1889, which spread out over 2,000 
square miles in area; and from the fact that in the island of Cyprus 
in 1881 1,300 tons of locust eggs were destroyed. 

To instance other insects wuth extraordinary capacity for damage, 
the Hessian fly may be cited. It attacks wheat, barley and rye. Pro- 
fessor Webster estimated that the damage in Ohio for the season of 
1900 alone amounted to more than $15,000,000. For the entire Imited 
States the average annual damage caused by Hessian fly is considered 
the best informed experts to he about $40,000,000. 'Ihe chinch 
is estimated to inflict an average annual loss of $7,000,000^nn the 

'Tnkon from Seixrnd Report H. S. Ent. Comnij on Rocky Mountain Locust 
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wheat grower's, or, if during the past fifty years any person couIl 
have appropriated to hirnself the wealth which this insect has ch 
stroy(‘d he would be worth $350,000,000 with accrued compound iii- 
lerest and earnings to be added thereto, and could invite Mr. Rock* - 
feller to take second place in the magnate row. The Mexican cotton 
hoH wc(;vil crossed the Rio Grande River into Texas in the early ’90s 
and. advancing over the cotton-growing territory at an average rale 
of seventy-five to one hundred miles annually, has now reached Arkan- 
sas afid the Indian territory on the north and the valley of the 
Mississippi on the east, ^^Thc damage it has done and the fears it 
has aroused in other cotton-growing countries have threatened a dis- 
tui'hance in the balance of trade for the entire world.”* The damage 
inllictcd by this insect during the seasons of its greatest abundance is 
ostinuitcd to have been from $15,000,000 to $30,000,000. In 1894 it 
damaged the crop in Texas alone to the extent of $8,000,000. The 
gyp.sy moth was introduced into America by accident in 1868 or 1869. 
A French naturalist, artist and astronomer, living’ at that time m-ai’ 
Glen wood, Medford. .Mass., was exjierimenting in raising silk with oiu’ 
native silkworms, and also imported European species for the same 
]>urpose, Among his shipments were the eggs of the gypsy moth and 
a gii.st of wind is .said to have carried some of them through an o}hmi 
\W fidow. iMr. Trouvelot was greatly disturbed by the accident, and 
failirm' after diligent search to find the eggs, gave public notice of the 
calamity, much to the amusement of his neighbors, who were unahle 
to understand his anxiety. During the first ten years after its escape 
no one, except iMr. TT'ouvelot, is known to have observed it. Twenty 
years after its escape, in 1889, the first extensive outbreak -occurred. 
Since its first outbreak it has spread over extensive districts in ^las- 
sachn setts, and has also appeared in the neighboring states of Rhode 
Island and New’ Hampshire. 

A resident of the infested district in Massachusetts gixTS the follow^ 
ing description of the ravages of the gypsy moth: “The caterpillars 
were so thick in the trees that you could hear them eating. They wnnld 
get on the fences until they made them fairly black. They would crawl 
upon and into the houses. They w’ould get inside somehow, and it ^ras 
a common thing to .see them crawling upon a table, and Ave have cvcij 
found them on the beds. They would get under steps, stones and into 
old stovepipes, old cans, boxes, in short any place Avhich afforded shel- 
ter. They crawled into the cellar wundows. They were so thick on 
the street trees that people would walk out in the middle of the street, 
where there were fewer dropping doAvn. It is no exaggeration to sal 


'Dr. L. 0. Howard in Scieri^e. 
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hilt I have raked quarts of caterpillars off a tree. I have seen llieiu 
laivling in great numbers on the rails of the Medford liraueh Iraok. 
\fter a train had gone along the rails would be all gnvn with their 
-•rushed bodies.” Another writes: ‘'Before public numsuves were 
[;iken in the matter, the foliage was eonipletely .stripju’d from :iil (lie 
Irenes in the eastern part of our town, presenting an awful pieluiv of 
.irvastation and promising in a short time to kill every tree and shruii 
;ind all vegetation in any region visited by lliese eiviituros,” wliieh 
^huws how inadequate individual ellort was to eope with the subject. 
The browm-tail moth, also scattered through the New England stales, 
veil nigh rivals the gj'psy moth in destructive ness to vegetation ami 
lecause of its barbed hairs, which are poisonous, it makes itself the 
iiore disagreeable of the two to human bihiigs. One of the victims 
vrites; ‘'We were shockingly poisoned by the caterpillars of (lie 
irown-tail moth. They troubled us all sunimm*. Every member of 
ay family was poisoned. At first we did not know nliat tliey wiu-e. 
ily little boy could not go near the insects without getting poisoned, 
rlvery time he went to pick clien'ie.s ho would coim* down from the 
rce badly poisoned. If my baby went near where they wore his face 
voiild break out into a rash. I was so dreadfully pnismied that I 
honght I had some frightful disease. My hands, face and arms were 
iroken out with this rash. The caterpillars came into tin; lions.' anil 
wen into the closets. They would get on the clothes hanging on the 
line and wiien these were "woi’n they poisoned us. 

The codling worm of the apple causes a yearly loss of $10,000,000 
to $15,000,000. The l^an Jose scale cnuse.s the death of millmns of 
fruit trees each year, and stored corn in the seven Gulf States alone 
is estimated to suffer damage from insects to the extent of $20,000,1)00. 
The Texas fever tick, by discouraging the production of cattle in 
nearly all of the southern states, has inflicted upon that section a loss 
that can scarcely be calculated. When we run over the list of lessor 
pests which exact their toll from our fields; pastures, orchards, gar- 
aem, forests and herds, we can hardly consider as excessive the es- 
timate that one tenth of the entire agricultural product of the coun- 
tty. or $800,000,000 per year, is contributed to the support ot our 
small but mighty foes. A few years ago the miter estimate . la 
tile average Ohio farm of 88.5 acres suffers an aveiage annual oss o 
$93.12. the total annual loss for the 276,719 farms ot the state hemg 
$2.5.768.076.28, a sum which would support the Ohio Agncidtural 
Experiment Station on the basis of the expenditures for » 

517 rears; or by a similar computation it would sustain e i 

Shite Cniversity, the Ohio State Board of Agriculture and the Ohio 



330 JOURNAL OF ECONOMIC ENTOMOLOGY JVol. 

vV^J'icultural Experiment Station combined for sixty-seven years; 
it would nearly suj^port the entire educational system of the state foi 
one year. 

I have already referred to the relation between the fever tick anil 
Texas fever in cattle in the United States. On the east coast of Africa 
a similar highly fatal disease, known as African Coast fever or Rho- 
desian fever, affecting cattle, is carried by a different species of tick". 
Other tick-borne diseases are heartwater in sheep and cattle; mali;:- 
nant jaundice in dogs, and spirillosis in fowls. Amongst biting insecis 
the Tsetse flies have long l)ecn known to slay the horses of African 
travelers, and we now know that this same genus of flies is responsiliic 
for the mysterious and fatal sleeping sickness that has decimated the 
population in west and central Africa. In Busoga alone 30.000 
natives have died in tlie space of three years from this cause. Tlicsc 
flies carry from inoculated to healthy persons certain parasitic pro- 
tozoans, called trypanosomes, which live in the blood and spinal fluid 
of man and animals. Recent investigations have shown that croco- 
diles are intermediate hosts for the protozoans, and if these animal? 
were destroyed it is believed that sleeping sickness would cease. The 
disease known as anthrax or black-leg in cattle has been communi- 
cated to man by bites of horse flies and the common stable fly, and 
there is little or no doubt that this disease is carried from sick to 
healthy animals by these insects Circumstantial evidence leaves 
scarcely a doubt that fleas carry the bubonic plague, not only from 
person to person, but between rats and men. At the time of a bad 
outbreak of the plague at Sidney, Australia, it is recorded that rat 
fleas became so numerous on the wharf at Sidney that the laborers had 
to tie string around the bottom of their trousers to protect themselves 
from the vermin. British troops at Hong Kong, only provided with 
boots, were much bitten by fleas and many contracted plague. The 
British troops in India, walking in ‘‘putties,” do not contract it be- 
cause the fleas cannot get at their ankles. Within recent years 
mosquitoes have been proved to act as carriers of malaria and vollow 
fever. By waging war against the various species of Anopheles which 
act as malaria carriers the number of cases in Ismalia on the Suez 
Canal, where the number of cases of fever have always been between 
1.500 to 2,000 per annum, was reduced in one year to 209. "When 
work was begun on the Panama Canal the region through which it u;is 
to be constiaieted was excessively dangerous to human life, but ft day 
the workmen can sit on their outside porches in the evening without 
being sheltered behind gauze netting, so effectually have the moscjiutocs 
been exterminated. The extent of malarial infection in some reci'Uis 
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:;ay be gathered from such figures ns these: In U)(X) deaths from 
iVver (unclassified) in India amonnled to -1,919.591, most of the cases 
i.mng in all probability malarial. That is. a population, greater than 
that of the state of Ohio, Mas carried off in a single year. The hos- 
pital returns from the Indian army report that in this same year 
(tie army amounted to 60,653 men, of winch 19.445, or neaidy tme 
diird were so badly incapaeitatod by inalaria that they were obliged 
to quit duty and receive hospital treatment. The hlood parasites 
or protozoans which cause malaria reproduce in man s blood and 
fresh generations invade the red corpuscles, causing chills, Ano- 
plieline mosquitoes, sucking up the asexual forms of the parasiti* with 
the blood, carry these in tlieir stomachs and salivary glands until a 
sexual generation is produced. The latter form of the parasite is in- 
jected into the blood of the next hinnaii victim ))jtten. Yellow fever 
is carried by the tiger or brindled mosquito, a sprightly, rapid-flying 
insect, found over the southern states and as far noj'tli as jxentiicky, 
also in the West Indies, in South America, in the Kiiropean <‘i)untrios 
bordering the Mediterranean and acro.ss Asia to China. Wherever the 
species occurs and a yellow fever patient goes there is always a chance 
of the dread disease spreading. Ships may convey infeetial mosquitoes 
long distances. This species breeds largely in luirrels. cisterns, foun- 
tains and discarded tin cans in which fruits, vegetables, fish, etc., hnvff 
been preserved. Anything that holds water is inviting to tlumi. Hi‘- 
fore the American occupation of Cuba the deaths in Havana varied 
during the period 1889 to 1900 from 118 to 1,355 per year. In 191)1, 
the first year in wteh a systematic and wholesale warfare was din'ctcd 
against the mosquitoes, the number of deaths was reduced (o five, and 
in .1902 not a single case occurred. The disease known in tropical 
regions as elephantiasis or Filariasis is also canned by moscjuitocs. 
This disease is caused by minute ]}arasitic \vorms, which live in the 
^=kiu and the lymph. The skin becomes thickened like an ele})hant s 
bide, hence the name of the disease. Doctor Graham of Beyrout 
states that dengue or Dandy Fever is carried by a species of Cnlc.x. 
There is good reason for thinking that fleas transmit leprosy, and 
bedbug.s are practically known, Horn circumstantial evidence, to haxe 
been carriers of this disease in some cases. 

Other offices of insects are to destroy noxious plants, to act as pol- 
krizers of plants, to act as scavengers, to work over the soil lii'inging 
the subsoil to the surface and passing the earth through their bodies, 
ihercljy enriching it with their intestinal secretions; to furnish huiriau 
to produce materials for clothing, such as silk, and to Ov'nish 
^wd for such useful animals as birds and fishes. 
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The knowledge which we at present possess of the great iraportaie 
to mankind of the insect world has been almost wholly the acenmul - 
tion of the past century, for the most part of the past thirty yeai v 
Thirty years ago our entomological workers were few in number aii<l 
their work was but little noticed by the masses, except as an outbri-;t‘ 
of the Rocky Mountain grasshopper or some similar phenomenon n . 
minded the thoughtless that creatures possessing neither size oi.l* 
swagger can sometimes force themselves into the full limelight itf 
human attention. Thirty years ago the United States Depavtmem 
of Agriculture carried an entomological staff that would scarce! v 
compare with the present day staffs of several of our experiment 
stations, and the experiment stations were not then established. A 
few state entomologists kept lonely vigils in cramped quarters, and 
maintained their enthusiasm by corresponding with each other and 
from pure love of the work. At present the Government Bureau of 
Kritomology employs more than 100 scientific investigators and 250 
clerical employees. Fifty -one experiment stations scattered through 
our .states, territories and islaud possessions employ in the aggregate 
from eighty to ninety entomological workers, besides clerical help, and 
have con.sidcrahlo equipment in the way of libraries, machinery. vU;. 
The regular appropriation made by the last Congress for the Bureau 
5f Entomology wa.s $ 184 , 960 , besides an emergency appropriation of 
$ 250,000 to be expended under the bureau’s direction for suppressiuu 
of the gypsy moth. The appropriations made by the various stat-^ 
legislatures in support of entomological investigation by state agcnoics 
is much more liberal than formerly, New Jersey in some years giv- 
ing as much as $10,000 for mosquito extermination work alone, and 
Jfassachusetts $ 250,000 to be expended against the gypsy moth. 

Following the lead of the United States in this study of insect 
control, many other countries, in every quarter of the globe and the 
islands of the sea, have cmi)loyed entomologists, taking from America 
as many experienced men as could be persuaded to go at salaries from 
double to quadruple what they receive at home. 

This small but trained army of workers is busy following out the 
life histories of insects which are injurious, testing the effects ot 
various poisons and insecticides upon both insects and plants, with the 
aid of mechanics devising machinery suited to insect warfare in 
den. field, orchard, forest and city, noting the effects upon insoiJs of 
meteorological and climatic conditions and changes, and studying 
interrelations existing between different species of insects, and bet^veeii 
insects, birds and insectivorous animals. Many of our worst insect 
pests are importations from foreign lands, such as San Jose j 
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i: s$iaii fly, gypsy Dioth, brown-tail inotlt, cotton boll weevil aiid cocb 
i^.or or apple worm. ^Yhell first introduced these posts, being un- 
tested and not kept subdued by their natural enemies, whieli were 
behind, often multiply prodigiously and make for themselves 
unheard of records for destructiveness, hi such eases nature’s hah 
uticc is not restored until their old enemies are imported to prey upon 
{jiciii. or until parasitic and predaceous forms, native to their new 
jii.ttie acquire a taste for them. A striking ilhisirnlion of the iMniflils 
^vhieh may sometimes be obtained by fighting itjsccts with Inserts was 
Mivcii by the importation of the Australian lady-i)ird into Califoi-nia. 
The cottony cushion scale, a citrus pest, was introduced into (hili- 
jVii'iiia from Australia about ISbS. By 18St) it had spread to eight 
ilidereut countries, and three yeai-s later so much of the orange ti'rri- 
t(no' had become infe.sted and so helpless w'ere our entoiiiologi.sts and 
tlie citrus producers before its rapid march that the entire citrus in- 
dustry in the state seemed doomed, and many of the growers had al- 
ready abandoned or w'ere preparing to abandon their business when 
the advent of the lady-bird happily restored coiifubmce and the fluted 
scale has not been a very important factor in California orange eulluro 
since. Something like T27 lady-beetles were recidved From Australia 
:md, from the progeny of these bugs alone, California was completely 
stocked and practically cleared of the scale in about eighteen months.* 
A few years since, while entomologist of the Florida Fx))evinu'nt Sta- 
tiiin, the writer had the pleasure of rc‘pealitig this ('alitoniia ex- 
ploit in the Florida orange grove.s, where th(> same .scale had become 
accidentally established. Another parasite lironght over from Aus- 
trfilia at the same time as the lady-bird has chuired many of the o!i\e 
groves 'of California of the black scale and has iieen u great factor 
ill preventing headway by this pest. At jiresent the I nilcd Stalls 
Bureau of Entomology, in conjunction wdth tlie Alassacbusetis au- 
tlioriiies. is making importations of para.sites and predaceous insects 
trial against the gypsy and brown-tail moths on the largest scale 
■hat has ever been undertaken. Hundreds of thousands of host in- 
containing parasites, have been brought each year from a large 
i'lnt of their geographic range. AJore than fort} species of parasites 
h-ive thus been brought over, bred and liberated.^ Several of them 
' ve certainly established themselves in Xew Hnglanrl and there 
wis to be every reason to believe that speedy success will be reached. 

summary of the general teaching of the paper, I cannot do better 
sn (dose with the following quotation from the acute writings of our 
>veriunent’s entomological chief, Dr, E. 0. Howard : 

"^lan is but one of the forms of life struggbng for existence, at con 
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tinual warfare with surrounding forms, but by virtue of his surpas^i! r 
intelligence — itself as gradually evolved as have been the physif id 
characteristics of any given species — he has overrun the earth, has ;i - 
commodatcd himself to the most unnatural environments; he kiv 
dominated all other species in nature; he has turned to his own iis.s 
and encouraged or hastened the evolution of species useful to him nr 
of useful qualities in such species; he has wiped out of existence c. ]•. 
tain inimical forms, and is gaining the control of others. He is ih^' 
dominant type, and types whose existence and methods of life are u]i- 
posed to his interests are being pushed to the wall It is the culmina- 
tion of a history which has many times repeated itself in past auiN. 
The struggle of other forms of life to accommodate themselves to thi 
conditions brought about by the rapid development of the domiimiii 
type is one of the most interesting fields of study open to the bioh)c:isf 
today. It would seem as if, in man's efforts to make the face of th> 
earth his own, all the complicated elements of life were arrayed against 
him, and the great and ultimate result of the labor of the biologist in 
his study of the relations of the different forms of life and the laws 
which govern their development will be to bring a])ont the absolnto 
control of all other life by man. Thus it is not only the ecornmn'’ 
worker who looks for immediate results of a practical kind from hi^ 
•labor— the scientific agriculturist, the horticulturist, the economic zu- 
oiogist, the medical bacteriologist — who should command the resijoci 
of even the practical minded man, but the biologist in whatever field, 
however restricted it may be, whether he is wmrking towards the nn 
derstanding of broad principles and general laws or whether in some 
narrow corner of research he is accumulating material which will help 
ultimately to lead to wider understandings — ^all are working help 
fully and practically towards the perfect well being of the hiinmi! 
race.'’ 


MEASURES SUGGESTED AGAINST THE ARGENTINE 
ANT AS A HOUSEHOLD PEST 

By WiLMON Newell, Baton Ronge, La. 

The preliminary investigation of an injurious insect usuail.v 
gests measures by which temporary relief from its ravages may be 
secured, even though many years of tedious work and study riay be 
required for the development of really satisfactory and ecomauical 
methods of control. To this rule the Argentine ant, Indonoimix 
humilis Mayr,, has proven no exception. Our study of this specit'^ 
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not proceeded far enough so that we can claim tt> have “fouiul a 
jviiiedy/’ as our correspondents would say, but in the course of two 
yr;irs of observation certain simple measures for protecting rwichmei^s 
■uid food stuffs from the annoying inroads of tlie pest have presented 
tlifinselveg. 

As one of the writer’s assistants, Mr. T. C. Bar[)er, has rceeutly 
found infestation by this ant exceedingly heavy at Delta, lia.. a pujiit 
un the Mississippi River opposite Vicksburg, Miss., witli an elevation 
nf 87 feet and 325 miles above the mouth of the Mississippi, there 
seems no longer any reason for not considering till of tlu' (Julf Sinles 
subject to future infestation by this pest. The problem is tlierM\)i‘e 
one in which all southern entomologists are interested, and its unveil y 
is likely to appeal to those entomologists wbo.se sphei‘C of aclivity is 
at present outside the territory likely to be iiivaded. 

It is for relief from the Argentine ant as a Ijou.seljold niiisaiiee 
that most requests are made by correspondents. There is therefore 
ample excuse for presenting to the economic entotimlogists at this 
ti)ae a brief account of those measures which have heon found to pos- 
.se,s,s more or less utility in dealing with this jmst. 

Sufficient has already been published regarding the habits of tliis 
aiit' to make any detailed referenee to tluan uni]ee('s,sai'y in the pres- 
ent paper. 

Direct Methods of Destruction 

Permanent relief from the inroads of this species can come only 
tltrough actual destruction of the ants themselves. The use of nothing 
but repellents serves only to postpone the adoption of laborious meth- 
()ds of warfare and to permit the continued increase of the species. 
Xot only is it necessary to kill the ants outright, but it is also nece,ssary 
to adopt means which will destroy the queens. It is hardly necessary 
lo call attention to the marked difference between killing ants and 
lalliug the usual insects with which w'e have to contend. If one kills 
female gypsy moth or boll weevil, for exam[>le, [Hj.s.sil)](* future 
l-'rogeny of the individual insect is made irapossiljle. Not so when the 
’WTker ants are destroyed, for the rate of increase and the develoj)- 
of future generations are in no way intmffercd with. This is 
true for the simple reason that workers do not reproduce, the eggs 
being deposited exclusively by the queens. Our observations indicate 
that one per cent, or less, of the w'orkers in a. colony can keep the 
remaining individuals fully supplied with food. XVere, one to destroy, 
by means of sprays or poisons, all foraging workers leaving a colony 

■Journal of Economic Entomology : Vo!, I, p. 21-34 ; Vol, II, p. 174-192. 
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(luring twenty-four hours, the colony would be no weaker at the end ..f 
the period than at the beginning, for the workers destroyed would l-e 
equaled or exceeded in number by the workers reaching maturity dur- 
ing the same period within the (iolony. The futility of methods whioli 
do not destroy the colonies, and particularly the queens, is therefor.; 
self-evident. 

Winter Trapping 

Reference was made in a preceding article to the tendency shriwn 
by the Argentine ant colonies to segregate or combine in the autumn, 
preparatory to passing the winter as large colonies, containing tiioii- 
sands of workers and larvie and dozens, or even hundreds, of quoi iis, 
These large colonies sc^ek their domicile in well-protected locations 
favorable for pas^sing the winter. Warm situations are particularly 
attractive to them. 'Phis habit we utilize in the following maimor; 
About the first of October an ordinary dry goods box, about 2xl>x:l 
feet, is filled with cotton seed and straw, or other porous vegetable ma- 
terial, and placed near the center of the ordinary city lot or garden. 
The top of the box is left exposed to the weather so that the content^ 
will l)ecome moist and commence to decay. As decay proceeds tin.' 
center of the mas.s becomes very warm and the whole presents a nest- 
ing situation so attractive to the ants that practically all colonies 
•within a radius of thirty or forty yards take up their abode in it as 
cool weather approaches. On warm days the ants will be found near 
the outside of the mass and on cold days nearer the center, as they 
move inward towards the warmest part until the desired temperaturt 
is reached. During January the cracks in the box arc closed tightly, 
the top covered with a waterproof canvas and a pound or two' of carbon 
bisulphide poured into the box to destroy the colony. 

A box of this kind, shown in the accompanying illustration, was 
prepared in the fall of 1907, not for the special purpose of destroyiry' 
ants, but for making a small amount of compost for a garden bed. 
The ants moved into it in such large numbers that the opportunity 
destroying them at once presented itself. During the winter tbi> 
immense colony was examined from time to time and upwards of lod 
fertile queens taken from it, together with eggs, larv* and pupa? 
the cupful as wanted. A conservative estimate placed the number oi 
fertile queens in the colony at upwards of 1,000. The colon} 
question was not destroyed, as the writer kept it under observation to 
see “what would happen.^’ He found out. Early in March. 1^ 
the ants migrated from the box in small colonies and estabbs 
themselves over the entire premises, with the result that the place 


’Journal of Economic EnfiDmology, II, p. 191. 
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l;,,iviiy overrun with them and llu-y proved themselves iiitoleraWe 
Miisanees during the ensuing sunniier. 

The experiment was repeated on the Siniie prejuises (a eiiy iot 
fiijout 40 by 100 feet) in the fall of 1908. but the eolony was dost my ed 
\\iili hisulpliide during February, 1909. The ditt'ereiiee in Ihe’in* 
fcstation of the premises this season, as compared to last, is ivimirkahle. 



Fig. 5. — “Winter trap” for the destruetion of Argentine ant eolonies. The 
beat of the decaying vegetation attracts the colonies to the 1k>x, wlicre tliey 
are destroyed by fumigation with bisulphide of carbon. 


Tip to the present writing (July 25th) their presence has hardly 
b<‘cu noticed, many days elapsing at a time without a single ant being 
seen inside the residence. At the present time, however, the place 
is again being occupied by colonies working their way into the prem- 
isc-s from adjoining lots, where no steps were taken for their destruc- 
tion, 

8o effective has this winter trapping appeared to be that we fully 
believe that if it were carried out uniformly, by the residents of sev- 
eral or more contiguous city blocks acting in cooperation, few if any 
other measures would be necessary to hold the pest in reasonaWe 
check. 

Destruction of Colonies in Summer 

^Tnch can be accomplished by destruction of colonies during the 
summer months, but owing to the relatively small size of the colonics 
sud their occurrence in every conceivable situation,^ steady anj per- 

I'ollowlng are some of the situations in which rf^olonies of the Argentine ants 
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sistent effort necessary to bring about anything like satisfactoj > 
control. 

Colonies located in the ground can be destroyed by the well known 
method of pouring bisulphide of carbon into the nest through an ope;;- 
ing made with a sharp stick and then covering the nest well with moist 
earlh. 

AVo have tested the solution of potassium cyanide, one ounce to llie 
galhm of water, u.sed by 31 r. R. S. AVoglum of the Bureau of Knln- 
mology, for destroying other species of ants in California, but have iiDt 
been satisfied with the results. In one experiment a fairly heavv 
spraying of the ground with the cyanide solution failed to kill larvic 
and mature forms one half inch ])elow' the surface. As the umh-i- 
ground chambers not infrequently extend to a depth of 12 or 14 inohi.s. 
an immense amount of this solution would be necessary for effective 
work. 

Crude oil as it conics from the oil w'clls. usually known in the South 
as ‘^Beaumont oil,’’ is a valuable auxiliary in the fight against Ww 
ants. It is certain death to any insect it touches, but being also fatal 
to vegetation, its use is principally restricted to the destruction nf 
colonies which are exjiosed by the overturniiig of boards, boxes, pile>i 
of rubbish, leaves, etc. Colonies of the ant are exposed when hoist 
expected ami in nnthonght of places. One must therefore keep tIu' 
oil handy, ready for immediate application to the nests w’henevcr llu'v 
are found. AVo have found the small compressed-air sprayers, whidi 
are readily carried about and which are always ready, very convenii'iit 
for use in destroying these sumnier colonies. Crude oil, poured lih- 
erally upon the ground w'here a colony has its underground abode, will 
gradually work its way through the galleries and either destroy tin' 
entire colony or destroy the major portion of it w'hile the balanci' hr- 
takes itself to a less objectionable location. 

In lieu of the crude oil, hut water, kerosene, Kreso, Zeiioleum, eivu- 
sote or other powerful liquid insecticides may be used for destruetiuu 

have been fomul : In the earth, uuclci' boards, beneath shingles on ronf's. in 
rolls of wrapping paper, nmler vugs, in foundations, bctvveon walls of dwoll- 
ings, in attics, under bark of trees, in inamire piles ainl eonipost beaL'>- 
tall grass, in beau bushes, iu bags of sugar, in the tops of trees, in flower i-ai'. 
in the veneer covering of metal cans, in garbage cans, in piles of brick :iik1 
stove wood, between doors and their thresholds, in bee hives with 
of bees, under discarded roofing tin, in various places on steamboats, aroiiial 
the roots of cotton and other growing crops, iu the cinder ballast of rai]r":i'l 
tracks, in decaying logs, under brick and concrete pavements, within 
pillaivs^of wood, in hard day roadways, iu old clothes, under street car naoks'- 
in greenhouse benches, inside the husks of roasting ears and in old 
nests. 
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, • the colonies that may be exposed, but all of them are more ex- 
ii.'>ive than the crude oil. 

Colonies which are located in iiiaec'essibic sirnatittn-< ean. hy palb^nt 
w^irk. be coaxed into domiciles wheiv they may hi* destnivi'd. Di'cav- 
iii- wood is par ercellcuee the favorite lU'slinjr plmr of the siavies. 
Ct.npled M'ith this is the habit repeatedly shown of colonies inoviuif 
close proximity to any constant source of food. .Many colonies 
arc therefore eifectivcly destroyed hy plaeiny piisrs <if deeayin^^ loirs 
here and there in shaded locations and plaeino hestdi* oavh mie a small 
jai* of honey or siysnr, its top eov(‘ivd witli wire (dofli to pjvvent lhi‘ 
(■•ON tents being removed by l)eeH and otlier large inseets. This al^ 
tractive nesting place is shortly occupied hy a colony of tlie ants and 
tile latter i.s then destroyed in lolo hy suhnierging the entire hloek 
of wood in a pail or tub of boiling liot water, after \vliieli it is “re- 
set'’ to attract another colony. 

These measures, involving as they do cmisidcrable labor and lime, 
irc not likely to be applicable in orchards or over large mdti voted 
ircas, but on the .small city lot where protection from the ants mn.st 
■le secured or the premises vacated, they arc far better tluin no meth- 
>ds at all. 

Poisoning the Ants 

As pointed out above, the use of poisons cannot afford satisfactory 
relief unless the poison used is one wdiieh will dcstiviy lai’va* and work- 
ers, as well as queens, within the colony. To meet this rciiiiireinent 
llic poison must be fatal hut must act so slowly when contaiin'd witfiiii 
Ihe insect stomach that it will not kill the foraging woi'kers er'e they 
I'iin transport it to the nest and there deliver it to otiier imnnliers of 
the colony. Our efforts to secure a poi.son meeting this ri'qnirenient 
liave met with only indifferent success, the following t)os.ses.sing some 
little merit in this direction: One part, hy measure, of paste l<*ml 
iii'scuate is thoroughly ground with pestle and mortar with twice its 
I'lilk of pulverized sugar. This forms a liquid which in tiu'n is mixed 
an equal bulk of honey and the whole mass thoroughly ground 
mixed. Another mixture, nearly as good, i.s made by thf>roiigh)y 
mixing one part of powdered arsenate of lead with live or six parts of 
lifiney. This is placed in small dishes where the work(?rs can help 
tlKaiisclves and when, after a few days, they cease to work on it, it is 
amoved to a new location. "When poison of this character is moved 
a few inches, the ants seem not to recognize it as dangerou.s and 
it with renewed energ>L In an experiment with the mixture 
*‘’1^ hfmey and powdered arsenate of lead a colony was permiti^Vl to 
djonsc as it pleased from the poisonous mixture and from non-poisoned 
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honey and other food, with the result that the mortality within tt > 
colony slightly exceeded the rate of reproduction and the entire coloi; . 
became extinct in forty-four days after the beginning of the expf; . 
ment. 

When not supplemented by other measures, such as mechanical di - 
struction of the colonies, the use of these mixtures will not be found 
satisfactory unless used steadily and persistently for a long period. 

Sweetened preparations of soluble arsenic are of little direct mt 
as they kill the majority of the foraging workers taking them and liu 
tie, if any, of the poison reaches the colony proper. Such prepara- 
tions are, however, useful in driving the ants away from limited areas 
witiiin buildings, as described below. 

Repellents 

Various schemes and substances have been tested for the purpose 
of keeping the ants off tables, away from food stuffs and out of bin kb 
ings and rooms, but the only ones worthy of mention are the cor- 
rosive sublimate “ant tape” and the sweetened solutions of white 
arsenic. 

Ant Tape 

Ants of this (and of some other) species will not cross cotton clotli 
or tape which has been thoroughly soaked in a saturated w-ater sola- 
lion of corrosive sublimate and then dried. In practice the tape is 
tacked around table legs, around edges of shelves, etc., to proteut 
sugar, candy, meat, syrup, and similar materials. Our method '>■ 
preparation i.s to first prepare a solution of the corrosive siiblimato iiy 
heating the sublimate and ivatcr in a porcelain or granite ware vcNsd 
until the maximum amount is dissolved. This solution is allowed t-- 
cool to ordinary temperatures, then filtered, and ordinary^ cotton iv 
binding tape soaked in the filtrate for several hours. The tape is 
removed and pinned np on a wall to dry, after which it is ready fni 
use. It is very important that no iron, tin or steel come in eonta.t 
with the solution or with the tape itself after being made. In actn.d 
test we have found the tape thus prepared to successfully repel tk' 
ants for eleven months without being renewed. 

For several years “ant tapes” and “ant papers” of this clmract?’ 
have been on sale in New Orleans and other southern cities in tk' 
infested region. The ant paper is usually prepared by paint Iinr 
sheet of paper with corrosive sublimate solution or some iioxtinv 
containing it. Most of the commercial ant tapes and papers aiv care 
lessl^ made and hence are often found next to useless or are edi cTn' 
for but a short time. 
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The use of corrosive sublimate for this purpose to lu‘ 
ioncd rarely iu entomological writings, but there is ample eviiimice 
hat it has been used in this manner for at least two generations, 
i’rof, C. W. Hutson, formerly professor of history in the Agricultural 
;(iid Mechanical College of Texas, informs the writer that his futhei*. 
Win. F, Hutson, who resided in the vicinity of Beaufort, S. C., was a-,.*- 
nistomed to soak cotton strings in corrosive sublimate and use them to 
{irotect barrels and other places containing sugar from the nativt: 
jints as long ago as 1850. Professor Hutson does not know whether 
this knowledge originated with his father or whether it had betoi 
handed down from preceding generations, hut the instanoe is inters 
(•sting in showing how knowledge of much practical value may escap- 
“offieiar' notice indefinitely. 

Sweetened Arsenical Solutions 

Our experiments have shown that solutions of sugar or molasses 
f'outaining a small percentage of arsenic can be used to ‘Wlrivi'’’ tl:,.. 
ants from a room which the foragers persist in visiting. Tin* best so. 
lution of this kind is made as follows : White arsenic, tg gram : cane 
sugar, 20 grams; water, 100 cc. 

The arsenic is dissolved in a portion of the water b.v boiling and 
the sugar dissolved in the remaining portion. The two sobitidiis arc 
then mixed and sufficient water added to comiiensate for the evapora- 
tion. Fruit juice or other inert coloring matter may )>e added to give 
warning of its dangerous nature. Placed in simill dislies limicalh 
cupboards, refrigerators/ etc., the workers attack it vigm-onsly for a 
few hours, then in decreasing numbers, and afb'i* tbree or four (bns 
forsake its, vicinity entirely. By placing a .small dish of this poison- 
ous mixture beside a jar of honey, witliout otlnn* protection, w(‘ ha\<‘ 
forced the ants to entirely abandon the honey after having wm-km! 
vigorously on it for several days. 

Prof, C. P. Lounsbnry. Entomologist of the Di'partnn'nt of Agri- 
culture at Cape Town, South Africa, writes us that eonsid<Table suc- 
cess has been attained in repelling the Argentine ants from residences 
there by the use of very similar mixtures. Tliose ino.st lre((ii(*nlly used 
hy Professor Loimsbury are Cooper’s Dip and Colden Syrufn equal 
parts, and a mixture of marmalade, sugar and arson ite of soda. 

Various compounds of sugar and arsenic under such suggest i\e 
‘Wines as ''Tliunderboldt,” '‘Great American Ant Poison.” etc., are 

‘TItc temperature of the average refrigerator is not low enough (o uiso^nurage 
aijts in the least. Fresh meat, lank fruits, etc., are as suhjwt to attack 
it they were in a temperature of from 70 to 89 degrees, 
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on sale in the ant infested region, and while extravagant claims an- 
made for them hy their manufacturers, they are of little value asid.- 
from use a.s repellents, in which classification they should proper] v 
h(‘ i)lnced. The prices charged for such poisons are usually out nf 
ail proportion to their real value. 

Owing to the dangerous nature of the ant tapes and arsenicid 
poisons, it is onr custom to advise correspondents that these be pre- 
pared by pliarmacists ratlier than by the inexperienced and labelled 
with the [)r()per ])recantions and directions for use. 

Baton Rouge, La., duly 25. 1909. 


ELEODES AS AN ENEMY OF PLANTED GRAIN 

By Myron H. Swk.nk, Assistant State Entomologist, Lincoln, ych. 

Within the past year a new insect enemy of planted grain has eoim- 
to our notice in the form of a tenebrionid beetle larva, which de 
stroys the seed in the ground before it can germinate. The work witli 
this insect having been continued for less than a year, the results an* 
as yet necessarily somewhat fragmentary, hut similar depredations by 
allied species on the Pacific coast, which I am informed by Professor 
F. M. Webster are now demanding his attention, seem to make de- 
sirable a preliminary report at this time. Our attention was tirsr 
drawn to this new pest by a letter received under date of Se])U>iiiber 
22, 1908, from a correspondent at Beaver City in Furnas County. 
Xebraska, complaining of numbers of these larvLC in the soil which 
were destroying the planted wheat in that vicinity, and a speeiinni 
of the larva concerned accompanied the letter. A request to our coi- 
respondent for more specific and detailed information elicited thr 
reply tiiat the larviu wore abundant in the wheat fields north of the 
town, three or four of them to the foot in the drill rows, and in two 
fields he kmnv of were doing a great deal of damage, so much so that 
it would be impossible to obtain a st-and of wheat. The situatina 
\vas apparently sei’ious enough to Yvarrant personal investigation, airl 
accordingly on the 29th of September the writer visited the locality 
to look over the infested fields. 

The first field visited was one located three miles north 6f 
where the larvae had been originally discovered and reported 
This field had been in corn the previous year. The larvffi were thmi'l 
abundantly in every part of the field, and about 60 per cent, of tli*' 
planted seed, judging fro,m several hundred kernels collected ii' 
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,lrill rows, had been badly gnawed so that tlioy (•(nild tiovor gi-rmiualt'. 
.\rany kernels were almost entirely eaton up, as flu* accnitipaiiyiiig 
dliLstration sho\vs. As our eoiTespondent bad writlni, four or ti\'f 
,,f these larvae were to be found in every foot of flu* drill mw. and 
in a half hour over forty of tlieiu were picked up. Atioih<‘r lield 
|ijant('<l in ground just l)raken from sod was abuosl as siwen'ly 
infested. In still another field growing up to voluntetw whoat the 
lai'Vjr were present abundantly. In fact this ^sinditiou seemed lu be 
Liviu'ral in all the fields over the whole region, exlmiding at least over 
the southern half of Furnas Comity, as over a do/.(*u farmers nf ihe 
vieinity with whom the writer spoke ti'stibtui that their fields w(‘re in- 
tVsted similarly to tlio.se examined. It was iier(‘s.sary with mu* lield 
(if ninety acres in winter wheat to completely resow forty aert-s. A I 
(he prevailing price of wheat this was so si'i-ioiis an item I hat souu* 
(if the oldest wheat growers would not replant, hut dei'ideti to oIIdw 
I lie ground to lay over until they could plant em’u in tiie spriiic. 

While searching for larva* in the drill rows a sdlitary .spe('itueii nf 
opdca Say was caught as it erawled sluggishly over (lu- gi-omid. 

The owner of the held immediately id(*utificd this ))(*e(b‘ as (!u* 

IIS certain ‘'black bugs’' conceruitig whieh lie luul just lieco im(iiir- 
ing. great numbers of whieh had swaiaued in the lields just afler har- 
vest (late, July), and other farmers cori'olKU'at(*tl Diis jcstimdM\ fn^u 
exiK-rienee in their own Helds, In fact we liad rec(‘ived rejiorls dI 
this occurrence, accompanied by specimens frmn McCook, in the same 
-iciieral region, at the time. So abundant w(*rc the bed le.s mi this (arm 
that the owner became alarmed and ti'ied ]misonii)g them, but willi 
uliat .success he did not fully ascertain. On hot days up to tiu* laitm 
jiavt of October the beetles were still in evidence. 

After a careful examination the larva* were ideMtilied as a[)[)are)illy 
iid.mgivig to one of our tenehrionid beetles, iirobahly an and 

vpeeimens were sent to Trof, F. M. Webster, wlio cmToluiratcd tins 
'ietermination. The abundance of the beetles of hlroths opnro in tin* 
lields during the summer and the great almndance of ihc.e certandy 
J!i.d larvm in the same fields later in the year .juslifi.M oui- tmlativn* 
i-dVi'cnce of the new post to that species, which identification has 
nitpiy verified by subseque]it reariiigs of the larva*. 

Knihiwing my visit to Heaver City then' was a heavy rauMti Ihc 
^'i'-iiiity, and immediately after thi.s rain the larva* wen* found ' U'u 
iiig all over the top of the ground by the tlmusand.'’ according to 
"nr nu-respondent. who had agreed to keep the larva* under olm'rva- 
ti^'M for UK. but tliev returned to a slight dcidh after tlu* gimiqi ui . 
'^n.d out somewhat. Following this rain the in,inri(*s distmctly 
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}il)alecl, the larva? seemingly not injuring the germinated wheat o- 
sprouts. Though no com fields were examined by the writen while !(■ 
lioiivcr City, farmers stated that some of these larvae were presen’ 
there also, even in one field which had not been cropped in wheat foi; 
liv(i years. Furthermore, in our breeding cages the larvae ate con; 
kernels greedily, while two of them were taken from a box containiriL^ 
several ears of corn shipped in from Gothenburg, Nebraska, as sain- 
ples of com-ear worm injury. Presumably they had located thein- 
s(‘lves in the lips of the fallen ears and in transit had made their way 
out again. Accordingly it will not be surprising if this insect is 
found to be at times of serious injury to planted corn also. 

Oil ,\pril 14, 1909, ]\Ir, C. IT. Gable of this office visited the sainr- 
locality and found that the stand was so thin that most of the fidils 
were being disked preparatory to planting a new crop. The larva* 
were not in the drill rows, as a most careful examination disclosed, but 
were abundant just underneath the surface in the little piles of loosi*. 
dry drifted soil, in old corn fields about the half rotted stubs, some- 
times as many as thirty about a single stub. They were also feed- 
ing upon the crowns of the wheat plants to a small extent, especially 
where these were adjacent to the drifts wherein the larvK were con- 
gregated. ^ir. Gallic found larvie actually engaged in this injury, 
the exact character and extent of which is shown in the accompanying 
illustration. It is possible that these larvre do not descend to a great 
dejith in the winter and that they have considerable resistance In 
cold is shown by an accident which befell one of our breeding cage^ 
On the night of January 28 a storm blew in one of the windoAvs and 
dashed the cage to the floor, spilling the contents. This hapiumed 
at about 10 p. m. and for twelve hours they Avere exposed to a SAveep- 
ing wind of from fifty-nine to seventy-tAvo miles an hour at a temper- 
ature hovering about zero. The next morning they Avere gatlun’cd up 
and placed in a Avarm room and out of eleven thus gathered eight 
recoA^n-ed activity and burrowed under the ground again. 

In our breeding cages the first pupa Avas found on the morniim cf 
May 28, Avhen a larva Avhich had come to the surface and lay tlur-* 
quietly for three days pupated over night. TavcIvc days later, dune 
8, this puyia had developed into a beetle. Another larva, AAdiich enme 
to the surface of the ground May 28, had pupated May 31 and trnim 
formed to the imago June 10. Other larva? pupated down to sevnul 
inches in the earth, the last pupa being secured July 19. A' c'St 
simultaneously Avitb the emergence of the beetles in the breeding ' 
they began appearing in numbers in the fields, and under date of 
17 our correspondent at Beaver City reported large numbers of d.ioiu 
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. - awiing about over the ground. During the present summer (1909) 
iaey have been as abundant as last year, and muler date of July 
;;] our correspondent reports them in undiminslied numbers but tend- 
ing to burrow out of sight in the ground, probably for purposes of 
o'.iposition, A female was dissected on August 10. the ovaries of 
which contained seven eggs. These eggs \vei\* oval, the chorion pure 
ct eamy white and without sculpture and measured 1.5- 1.7 mm. x ,8 to 
.so mm. Other gravid females placed in a ))reeding cage with the 
buttom shallowly covered with earth on August 9 soon deposit(‘(l eggs 
ill the soil and when this soil was re-examined August JO mnvly 
luitched living larvs as well as larger dead and dried larvae, evidently 
hatched several days previously, were found, apparently fixing the 
batching period at something less than three weeks. The newly 
hatched larva is soft, pure white in color and about 2.5 mm. long, but 
soon darkens and assumes its corneous integument. 

Uie fully grown larvae of Eleodes opaca average about lb mm. long, 
arc yellowish in color and have a very striking general resemblance to 
wirenvorms because of their heavil}^ chitinized elongate, cylindrical 
and ventrally flattened bodies. The body surface is gla])rous, except 
on tlie ventral surface of the head and thorax, on the legs and on the 
pygidium. The larva agrees very closely with Blaisdelhs figure.s and 
description of the larva of Eleodes dentipes^ but has sevei'al min(T 
points of distinction, e. g., the anterior legs are quite spincles.?, i)nt 
the iuteianediate and posterior legs are abundantly spinose, the pyg- 
idium is subtriangular, with apex broadly rounded and bearing two 
siimll spines, while on each lateral margin may be found .six or seven 
minute blunt tubercles, the whole of the segment hearing scattered 
long bristles. The pupa is 16 mm. long x 3.5 mm. wide, creamy white, 
darker on the head and legs, with the antenme blackish, and in general 
structure agrees quite well with BlaisdelBs figures and description of 
tile impa of Eleodes clavicomis, but the third and fourth ventral seg- 
menis are transverse apically like the others, the small segment at base 

terminal cerci is but feebly emarginate, the omargination of the 
lateral processes of segments 2-6 are of a radically different and more 
'■''inplex pattern, while the pronotum has but a single row of closely 

t lateral set®, the post-apical and antebasal being very feeble or 
lacking, etc. The image is well known and has been quite adequately 
described elsewhere. 

fhe success of our breeding experiments was greatly detracted by 
^^1^ presence among the larvae of what was apparently a bacterial 
disease. A small dark red spot would appear somewhere iipfpi the 

hl;u>‘rtel]. Revision of the Eleodiini of the United States, p. 497-499 (1909). 
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body sutures, usually back of the head or on the terminal abdomin, j 
se^oneiits. which in a few days would extend nearly completely aroui .l 
the body and within a short time after this the larva would be deae 
Ttire<‘ dlffciamt h»ts of larva*, secured at various times and placed li 
dilfereiit cages all finally succumbed to this disease. The living lar\:!- 
took advantage of the presence of the dead ones by eating them, and 
several specimens were taken from the cages in a partially devouivt! 
condition. The Inrvje shun light and if taken out and released ilin 
ba<d{ into the earth with gr(*at rapidity. When first disturbed tiny 
almost invariably feign death and after lying motionless for a tinit- 
suddenly dig into the earth or run away with frantic energy. Tlic 
pn])m are very sc-nsitivo and wriggle and* twist vigorously if disturh.-d 
in any way. Tin* beetles fed voraciously upon corn leaves in niir 
breeding cages, gnawing large longitudinal holes in them in a shnii 
time. 

While Klcodes opaca is undoubtedly the species responsible for nnisi 
(tf the injury to planted grain in this state. fre(inently a larva api>;ji'- 
eiitly belonging to one of our several other species is found in thi* smiu- 
situations as opaca. In Nebraska we have E. tricost ata Say. E. nh- 
scura Say. E. sufuralis Say, E. pimcUodc.s Mann., and E. hi.-ipilninKK 
Say extending over practically the entire state. E. opaca Say, E. ol)s»- 
kfa Say and E. citcicata Say occurring in the central and wesb^rn 
portions, and E. nujrina Lee. occurring in the extreme north westi'iii 
part of the state, and some of these species undoubtedly oceasionally 
attack planted grain. Other related genera may also take some jiari. 
as specimens of Embapliion omricatuin Say occurred this year in cimi- 
])any with the swaians of Ehodcs opaca in the infested fields. 


DEMONSTRATION WORK IN ECONOMIC ENTOMOLOGY 

By pKANKi.TN Sherman, Jk.. State Dc})t. of Aaricultio' . 

Rdteii/li, A'. L\ 

Rrobabl,\’ every entomologist feels that the importance of his wni k n 
nut properly appreciated by his public. We find that the public duf' 
not understand an entomological emergency when it exists.— tliat 
does not always lake us at our word when \ve say that certain ttviit- 
ments are effective, practical and necessary, — or if the public 
to our recommendations at all it is only with indifference, ti> o ib 
way in the old lines. 

To*be sure there is in every state a progressive element (lai g^i’ 
some states than in others, but always in the minority) that 
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lu-east of modern discovery and prai'tiw -dint is tliis n‘idly 

uo one most important to reach? It is able to (ako caiv uf itsoli' 
:.!id is in the minority. It is doubtful Iherefnre wln-lhcr work r<iii- 
(hicted especially for this more intelli^ciit ami (ir(^;ir(‘ssiv(‘ riciiiciit 
;..idly results in that ‘‘greatest good to the ^i‘eatest numiter," whii-li 
IS often accepted as a test of real utility, Wr talo> il that \vilh matiy 
,,t‘ us the question of reacdiing the great mass of our mnsUtucuis 
j>rlicdif^ to show them that economic f'niomology r(‘ally lias sniiielhinLr 
uf value to offer them, is a. iiiattcr to whidi wa* cnidd prolitahly givi* 
attention, and upon which we would la* just i Hod in making coiisidi-r- 
fihle expenditures. 

And let us state emphatically tliat wi* would not advocate [►opiilar 
(Iciuonstration work to the exclusion of invosligation, not at all. 
Some of us arc so favored with appro[)riatioMs that wc ('jm carry on 
both lines at once. Those of us who, like iii\sc]r, an* not so furtonalc 
might plan to set aside a few weeks of eaeh year for work of this sort. 
We arc doing this in Xorth Carolina and it is working well. 

On assumiug the dutie.s here some years ago the writer found that 
very few fruit-growers were spraying their tre(‘s. (*\'eii when known 
to he infested with the San Jose scale, and sfiraying to eontrol eodling 
moth was almost unknown. These men knew no sm'li Mui-net' as eii- 
Irjiiiology and acknowledged no indehlcdness to its teai'liiiigs. \Ve 
soon found that the bulletins circulated l)ut little among mir oreliani- 
ists and that the average man gives but little att(*ntHin to sneli tnil- 
letius as he receives. 

We liave taken \ip the spraying of apiile trees witii [)nisoned P»or- 
lieaiix as the line of work in which wc could most ei'rtainly assure our 
lumpie of profitable returns for their Jahor— also for the reason that 
its results show up strikingly and conviueingly. ami is IlnTet'ore a 
sort of advertivsement of itself. 

Daring 1908 we conducted apple-simayiiig (lenioiistralions m hvo 
ditfereut counties in the apple-growing .section, <ine m eaeh eonnt\. 
Tile dcmoiistratidns were widely advertised in aihanee. Ilu pa»1\ 
'auried a bucket outfit, as used in small orchards, ami a complete hanel 
outfit with two leads of hose, exteusion rods. (loul)l(Mioz/Jes. He., sm-li 
as is the standard for small commercial orchards, Tlirm* oi' four trees 
oiilv were treated at each place, and one of thesi* was >pi avid on <m > 
cue side, The poisoned Bordeaux was made up in tlie pMsimi 
the audience and then sprayed on the trees, every stiq) being explaimo I 
used Paris Green as the poison for the reason that it is more a\mi - 
able to the average man than arsenate of lead. This scries of jmblic 
dcMinnstratioiis was given during Pebrnary before the buds la^.m 
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open, and at each place we explained that two more treatments wii ; 
the same material would be given to the same trees. The secoi:-! 
treatments were given just after the blossoms fell, — April 16th to 
in this case— and the third treatment was given from two to thi\v 
weeks later. 


OBCBASD 

DEMONSTBATION 
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BURLINGTON 

Tuesday, February 9, ’09 
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■oltabtr Isitnimtati tad tprputtat to edKloc, chaH 

dHDaattrtliatL 


AH hRiiinrt,tad Mftoltllj tliOM latai«tt«d la Prtitfmwlai.ara lavltad 
Hu dtauoMnUoai will tie,la 1110:80 A. IL 

W. A. GRAHAM, 

Fig. 6— Copy (reduced) of poster used in 
advertising spraying demonstrations in 
North Carolina (1909). 

We felt that we had carried our work to the very doors of the grow- 
ers. and yet the attendance and interest was in some cases very dis- 
appointing, More than once we went to work at the appointed hoar 
with only two or three spectators, in one or two cases even the owners 
whose trees were treated seemed rather indifferent when the work 
began. In two or three places the attendance was satisfactory. The 
critical and the faint-hearted could have easily declared the demon- 
slration work a failure and with good show of reason. 

But by midsummer the treatments began to tell. We requested 
reports from all five growers in mid-July, and every one reported a 
distinct advantage in favor of the sprayed trees. (Of course this is 
nothing new to the readers of this Journal, but it meant something to 
these men!) Even the sprayed half tree showed its superiority in 
every case over the uusprayed half of the same tree. A second report 
was requested in October and again in every case the growes' re- 
porte(fthat the prospects of mid-summer were more than justified that 
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, foliage was healthier, the fruit lielter, ,u,d in better eomiition for 
« .iterheepmg, and several of these men who had never seen a sprayed 
t, before in their lives eoncluded tlieir reports like this, wbieh is 
,;| ,„ted verbatim: “I will buy a large spraying outlit and.uill s|,iav 
al’ my trees next season.” 

Uut still only a few had been reached. It miiained to write up a 
briff readable account of the work, including tli,^ favoralde report! 
of the growers, and to send it io the people who ouyhl to be intercsied. 
F«r several years we have kept up an inquiry into orchard conditions 
by means of circular letter and blanks, and now have a list of abmit 
]^.500 names, representing about 500,000 ap])le trois in eoninunvial 
orchards. This then is a live list of real frmhgrowcrs. 'rids little 
ten-page circular on '‘Apple Spraying Dmnonstrations, lOOS” (('ir- 
cular No. 24 of this office) was sent to this list, and wo venture the 
guess that few, if ainq of the copies wci’c tiirown away, at least until 
they had been read from beginning to end. Here arc a few qiiotatifois 
from that circular: 


“Spraying must come to be the regular practice of (he major- 
ity of our growers and nut practised regularly by an insignificant 
number and trilled with spasmodically by a few more. . . , 

Just as soon as our growers learn this lesson and make it a vital 
part of their practice they will find fruit-growing profitahlo, but 
not before. For your own .sakes skidy this spraying business and 
get to work at it, , . . It is likely that similar demonstra- 
tions will be given in 1909, . . , We hope that the inter- 
ested fruit-growers will he there, and then go home and practise 
what they learn. ” , 


The spraying demonstrations for 1909 are now completed ami we 
await the harvest with confidence. AVe enlarged this season to twelvo 
demonstrations, each in a different county and all in counties not 
touched last year. 

And now, after the final results of last year have been published and 
distributed {among those interested), wc are getting the real results 
tliaf we have been after. AVe are reaching, and reaching effectively, 
file actual majority of the fniit-growers in the neighborhoods wberc 
the demonstrations are given. They are all becoming acquainted with 
spraying methods, and many of them have already bought outfits and 
tipphed to us for directions for the work, A few incidents will be of 
iutercst. Soon after our demonstration at Burlington a man (not a 
eoimnorcial fmiit-grower) who attended was in my office and said he 
that he personally profited not less than $10 by wliat he learned. 



JOL'KNAL OF ECONOMIC ENTOMOLOGY 


[\u] 2 


m 

and he went about twenty miles to attend the meeting. At Gret-t 
boro there was an attendance of nearly one hundred men. then (>.,■ 
and in loss than a week afterward every hardware firm iu 
the town iiad sold every spray-pump in stock and many more gd.Ki 
fjiittits were ordered from the makers. At Moeksville there was un.. 
man who came nearly forty miles by rail for the one purpose of ai- 
tetiding the meeting. Concerning that same meeting Mr. d. i). 
Tl(idges, in whos(! orchard the work was done and who is also eoiimy 
superintendent of schools, wrote: 

“The work was carefully and painstakingly done. At (iich 
step explanations clear and plain, in language easily understniid 
by the ])laiiiest and most unlearned citizen, were made. In my 
work as superintendent of schools I have been in all parts nf tlu- 
county since, and everywhere people inquired about the wojk 
The money spent by the state in these demonstrations is \w\\ 
worth while, — is indeed bread cast upon the waters that will iv- 
tnrn a hundred-fold enlarged.” 

At the demonstrations at Shelby there was a man in attendance wli-* 
walked twenty miles for that one purpose, and at several meetilly^ 
there were persons who had driven an equal or greater distanee. Ami 
*ii(‘ver before have we had such a deluge of inquiries from persons wlin 
want to begin spraying as we have had this spring. 

The reader may think that wc are overdoing the matter, thal wt- 
are lessening the dignity of the profession by a (-heap appeal to the 
public, but we have had that point constantly in view all the tiaii- 
and plead ”not guilty.” We have at times been accused of l)eiin^ 
too mild in our claims for spraying, and have been told that we slioulh 
make our statements more positive and less conditional. Every 
of the work is thought out and provided for in advance, and wc lorp 
on the safe side of conservatism in our statements to the growers. - 
that is why we are getting their confidence in this matter. bev(nis< irliii- 
we advise we have proven to them. This is not cheapening our work, 
it is making it availahle and is making it truly economic. 

We see no reason why similar demonstrations cannot be eondiT tnl 
in other lines of economic entomology. Wc note with interest 
Mr. E. P. Taylor is doing something similar in Missouri in spriiyin^ 
for San Jose scale. The Geneva (N. Y.) Station has long comiur?'-! 
tests in potato spraying, which only lack the feature of publicity jic'! 
audiences to make them true demonstrations. In Alarylaicl 
Symqns sprayed many orchards for the growers at cost prices, A ' 
similar work is being carried on in Pennsylvania by Professor Sm- 
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riic objcct-lossoii Ricthod is thi* tavoriie one jinioiii; (Miloinolo* 
ir;>is ill the class-room. AVhy not in the field ai)])Ueatiuu of (uir wtu'k 

'Fliis demonstration work is aol (xpeyimntfa! work. We ns** only 
tile iiH.dhods that are M’cU established and ])roven eontrovei'sv ; 

ii involves nothing new, doubtful or investigational. We sttidimisly 
jiveid. for the sake of simplitdty, the finer points <it: dt'tail of wldoh 
rvrii entomologists arc yet uncertain. Xor is it tln^ same as ilir prac- 
tical field test, since in field lest work tinav is no invitation to tlic 
pit I die to attend, wateh and question. 

No doubt there arc states where siudi work as this Mould a|>])<-;d to 
a smaller class than it does here. Hut we doubt whetluu- tlicrc is a 
single state in \vhich the majority of the ondiards which arc set i’oi* 
market purposes are sprayed systematically. We grant tl);it the 
majority of the commercial growers may s[)]-ay, lHVans<‘ (hey hav<* 
learned how, hut there are hundreds Mdio set out market orchards ;im{ 
who.se orchards fail and remain utterly neglected hiraiisc tin* bcnclils 
(if sj)raying are never brought home to them in sufticimitly forciltlc 
iiianner to be convincing. 


NOTES ON MITES AFFECTING CHICKENS 

Ry (tLEXN W. Hkhio ck 

The young chickens in the, poultry yards at Agricultural (‘ollcgc, 
Mississippi, have been curiously affected for the past two summers 
M'ith a species of mite, or what is knoAvn in common [)ar]an(‘(’ as “nal- 
Imgs.” 

On May 28, 1908, we examined two young chickens that wen* <‘vi- 
(Irntly diseased and found the sides of the body, beneatli the wings 
'vlierc the feathers were scarce, bearing, here and tluo'c, ratino' large 
ivil nodules or tubercles, usually capped around the edges of (Ih- (op 
ill least noth a hard scab or crust. In the center of the (o'usl of each 
tui)rrde M’e found the red distended abdomens of nuim-rous miles, 
''ith their heads buried in the tissues. "When the scab was removed tin* 
mites came ■'with it and left a comparatively large cavity in tlie ccti- 
i'T Ilf the tubercle. 

The mites were evidently gregarious and their presence in such 
miml>ers had stimulated the tissues until the nodule had been formed, 
bithill the nodules were masses of whitish, fat -like tissue, composed 
"i long, tapering cells. The mites Avere almost buried in these masses, 
'bcasionally we found one isolated mite, especially between the sec- 
‘^'iKlary fpiili feathers of the Mings. In each case its head v’as buried 
diC' flesh like a tick. 
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On June 17 we examined other chieks from the same brood, whi u 
were now, of course, somewhat larger. 

On ehick No. 1 we found nodules now healing from which the mit-s 
had evidently escaped. We also found fresh tubercles on the sid-s 
of the body with mites in them, also isolated mites on the under sides 
of the wings. 

On chick No. 2, on the right side of the abdomen, I found two very 
large tubercles. On one of them I counted the red abdomens of sev('n- 
teen mites closely jiacked together like red berries, with their heads 
buried in the tissues of the tubercle like ticks. 

On chick No. 3 I found a very large tubercle, showing the bodies of 
nine mites, and on chick No. 4 a tubercle was found with the bodies 
of nineteen mites clustered at the apex. All of these chickens were 
affected with other smaller clusters of mites, and with a few isolated 
ones on the under sides of the wings. 

I submitted specimens of these mites to ^Ir. Banks for identification, 
and he wrote that tliey were ^‘Leptns, that is, the larvae of Troni- 
bidiiim. No species have as yet been bred in this country, so it is 
impossible to tell to what species your material belongs.” 

Professor Kerr, in observing the effect of these mites on the yoini!,' 
ehickei]s, says they soon succumb to the mite attacks. The chick 
feccins to contract a diarrlnpa, grows weaker and weaker, and finally 
dies. He thinks these mites are responsible for a high morlalitv 
among ehiekens in the South. 

Tt is quite prohalile that these mites breed among weeds and tall 
grass, where the sun’s rays cannot penetrate and where moisture con- 
ditions are favorable, Tt seems to me that young chicks liable to at- 
tacks from these mites should be confined to areas kept clear from 
weeds and tall grass. The mites will not be apt to breed in closely 
cropped grass and in an absence of shade. The heat of the sun would 
probaI)ly prevent their development. 


INSECTS AND LEGISLATION 

By E. P. Felt, Albany, 'N. Y. 

It is interesting to note the effect of insect depredations upon legis- 
lation by our state and federal governments. The early laws provided 
simply for the study of injurious insects and plant diseases and for 
the dissemination of informatibn concerning them through the m'ess 
by m^ans of reports and bulletins. Dr. T. W. Harris of Mass; ' lin- 
setts Avas the first American entomologist to receive compensation 
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; 0 state for his reports, though there was no official entomologist in 
t ;at state till 1870. New York led in 1S54 by tlie appointment of 
|ie, Asa Fitch as entomologist to the State Agricnltnrnl Society, fol- 
l.oved closely by the federal government the same year and by the 
-l.ites of Illinois and Jlissouri, making provisions for tlie work of 
oilicial entomologists in their legislatiw sessions in ]8G(>-lSfi7 and 
is(i7“1868, respectively. 

These earlier workers, though poorly’ (‘omjiensnted and liafiipcivd by 
liiiiiierous and unnecessary restrictions, paved tbe way for llu' move 
comprehensive legislation of later years. California was a leader in 
emicting a general horticultural law, designed exiu'cssly for the eou- 
tvol of the codling moth and other dangerous fruit pests. In 1895 
three were only four states— and they 'western— wlii eh had general 
horticultural laws, while four others, Missouri, Kansas. 3Iiniiesota 
and Xebraska, had enacted special legislation. ])nimpted l)y I he ex- 
tensive ravages by grasshoppers. But t^vo states, namely, Xew York 
and ITah. had at that time made any legal provisions for the eonirol 
of foul brood. 

The discovery of San Jose .scale in the eastern United States in .189:1 
and tlie subsequent alarm among horticulturists resulted in the (m- 
actment of numerous state laws, designed expressly to r^'gnlate the 
traffic in nursery stock and thus prevent the, free dissemination of thw 
pest. This is well illustrated by the fact that in 1898 fifteen stales 
had enacted general horticultural laws, designed expressly to eonirol 
injurious insects and for the most part directed against San Jose scale. 
Subsequent years witnessed great activities among legislators with 
horticultural interests, and in 1908 there were some. thirty-nine states 
and territories which had in some way or other made legal provisions 
for the control of traffic in nursery stock. 

Meanwhile the gipsy moth and the brown-tail moth had become 
^vell established in Massachusetts and adjacent states, and, as a result. 
Jill of the New England states and Xcav York hav(‘ made more or 
Ks comprehensive provisions for the control of one or both of these 
pests. Similarly the discovery of the boll weeril in Texas, and tlie 
danger of its spread to adjacent cotton-growing states, lias resulted in 
legislation by Louisiana, Alabama, Georgia, l\ris.sissippi and South 
Carolina, 

It requires no great mental acumen in tracing the above history to 
discover a distinct relation between cause and effect, iMost, if not 
of the horticultural laws now current in the United States are the 
fesiilt of an insistent demand by a more or less extensive constituency, 
liie first enactments were designed to meet the necessities of a serious 



344 


.lOl'ltXAr OF K('ONOMIC RNTOMOLOGY 


[Vol. : 


situation. The laws spoeifically provided for the control of certai': 
ifijiirioiis forms, and in some instances at least prescribed the methufU 
of control. The t*x])(Ti(“n{'e of recent years has demonstrated the wis- 
dom of more gtoiend acts, placing large discretionary powers in th,' 
hands of an executive offieer. Furthermore, legislation originally 
designed solely for the control of either insect pests or fungous disease 
ha.s been broadened and amplified so as to include both. A few stati c 
have placed the control of insect pests and fungous diseases in ilii' 
hands of separate olTicials. 

The exact method of administration is not so important, providi^ 
there he a substantial harmony between the requirements of the in- 
dividual states. No argument is necessary to demonstrate the wisdom 
of this, since it means a great saving of time and expense to ship 
pels and dealers in all stock subject to examination and eventual Iv 
a coiTespondirig economy to the purchaser. Earlier legislation has 
been marked l)y greater or less divergence, while subsequent auK'nd- 
ments have gone far toward producing a reasonable degree pf har- 
mony. The advantage of general provisions with large discretionary 
pow(*rs for the executive officer lies in the fact that the latter can read- 
ily modify rcfjnircments to meet the necessities of ever-changing con- 
ditions. An insc(d which may be rightfully regarded as a serious 
menace today may, a few months or years later, be ranked as of coin- 
paratively little importance so far as its shipment into a certain state 
or section of a state on nursery stock is concerned, owing to the fact 
that the territory under consideration may be generally infested and 
the introduction of a few more individuals be of comparatively slight 
moment. The earlier tendency of the western states was to estalilish 
the county system of inspection, doubtless due to the fact that certain 
counties possessed much more important horticultural interests tliaii 
others. The tendency of some of these states at lea.st has of late years 
been to strengthen the hands of the state authorities and make the 
eoiuity officials complementary thereto. The county system has not 
prevailed in the East, the universal tendency being to put the work 
in the hands of a state official. 

The special conditions caused by the presence of the gipsy and 
brown-tail moths in New England has resulted in diverse legislation. 
The earlier efforts aimed at extermination. The later work has for 
its object control, and is based upon a somewhat elaborate plan of on- 
operation between state, municipal, village and town authorities. Tho 
state supervises the work and, if its requirements are met, partially 
reimburses the community, the refund being to a certain exteifi in- 
versely proportional to the amount of taxable property. The 
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.nvernment, justly recognizing the donger of tljcse insects spn^adiug 
to other states, is assisting by giving particular attention to the pre- 
wiition of the further spread of the insects. In addition, both tlu^ 
tniiiimonwealth of ]\Iasaaehusetts and the federal goveruniont are eo- 
opcrating in a comprehensive scheme for the introduction and study of 
natural enemies of these pests in the hopes of soenring soine eilieient 
natural check upon the hordes of devastating caterpillars. 

The presence of the boll weevil in the cotton-growing fields of the 
South has wonderfully stimulated popular interest in entomological 
investigations and has resulted in the establishment of excel hmt quar- 
;uitine regulations against this insect. A secondary development has 
been the greatly increased interest in the general work of the ecommdc 
entomologist and more adequate provision for local investigation.s of 
that character. 

Another incidental outcome of insect legislation is the (mactmeut of 
laws regulating the purity of insecticides. This is but the logical 
sequence to the fertilizer laws now in force in many states and the t)nre 
food law of the general government. 

The recent introduction of brown-tail moth caterpillars on nursery 
shi[nnents from abroad has emphasized most strongly fh(‘ iK-cr.ssity 
of qimrantiue regulations upon the Atlantic coast. This oecurrenc<* is 
but one of a series which amply justifies this nation in protecting itself’ 
from dangerous insects as well a.s destructive fungi. It is only a ques- 
\ion of time before some such legislation will he enacted. Those 
ivsponsible for the bill will undoubtedly draft a eompreliensive 
measure which will afford ample protection withnnt inflicting un- 
necessary restrictions, State legislatures are exhibiting greatrr 
friendliness toward comprehensive measures since tliey Imve breonu' 
iiequainted with the beneficial results which may follow, and it is to 
be expected that marked progress toward efficienc.v and mo(](‘rato 
mnformity in requirement will accompany all snb.seqiicnt amendments. 



346 


.lOI’llNAL OF ECONOMIC ENTOMOLOGY 


[V<M 2 


SOME NEW RECORDS OF APHIDIDAE IN NORTH 
AMERICA 

l?y II. F. Wilson. Agent md Expert 
INTRODUCTION 

III the followin^^ paj^es the writer desires to redeseribe a liith 
known apliid which is remarkably divergent from other forms of du- 
family Aphididte and also to give data regarding two species known fai- 
many years to occur in Europe but which have not been recot-dfil 
hereto from North America. 

A NE^V APHIS ENEMY OP BANANAS 

rentalonia nigronervosa CoquereE 

A specie.s of Aphidm ha.s been found very abundantly on lianiniu 
plants in the greenhouses of the United States Department of Acri 
culture and was without doubt imported on banana plants from soiiif 
country where this fruit is grown. 

Pcntalonh niyronen'osa Coq. 

}Yin<icd viviparous female (Fig. 1).— Cenernl color reddish browii, 

(lai'k red. legs ns long or longer than the body, antennse reaching beynmt iln- 
botly ami honey tubes; smtennne, nectaries and distal ends of the l'eim>ra :\n<\ 
tibiie dusky red ; remaining p.arts of the legs opaque, with a slight rciMish 
tinge. 

Antenna' situated on t>roiniiient tubercles, which are strongly gibbons uii llif 
inner side; segments 1 and 6 equal in length. 3 equal in length to 4 an<l > t"- 
getiier, and both witli ten or twelve round seusoria placed in a somewli;ii ir- 
regular line along the inner side of the segment ; 4 somewhat lunger than r. iiii-i 
with six small sensoria, tliree of them near the middle and three towaril ilif 
distal ('ud : 7 long and slender, with two bristlelike hairs at the base: 
hyaline; veins distinct sind bordered by dusky bands. 

Venation of the wings varying considerably in individuals and often in chi"- 
site wings of the same specimen; firsl: and second oblique veins nearly 
running transversely across the wing; cubital vein two-forked and distoriel 
or near the second fork, where the stlgmal vein joins it, the two form u- -■ 
single vein for a short distance, then separating and forming a distim t 
and a cubital vein. The fusing of these two veins also forms a closeil cal'ii: 
cell, which may or may not be called a true wing cell. 

Nectaries about as long as third antennal segmenj; and reaching sll-'hb 1^' 


’Aui. Soc. Ent, France, p. 279 (1859), Fig. 
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Us:. V. — I^cMtulonki ni;}>'oi)ervosa; u, 'wiiijreil \ Uiparoiis fe!ii;ili‘: h. ;nit(^im;i: 
'.wind's: (h cornicles — a enlarged, h. c and tl gi'catly (‘nlaiged (original). 

Mrasnromeuts : Length of body, 1.5 widtli, .75 length of antennal 
M'giiifnts (1) .08 (2) .08 (3) .46 (4) ,30 (5) .20 ((’,> .On (T) 

length, 2 Icngtli of femora on bijid legt -o) tibia and tarsi, 
nectaries, cauda, .07 

b'f;)f//e.v.s^ vivipar/Ui' fauoJe (Fig. 8),— General color I'lglit reddisli brown; 
-)' of antennas and di.stal cuds vt feninra. tibia: aiul neotarics dusky; I’emaiii- 
jiarts of antenmc and legs opaque, with a rcddisli tinge. 

•ditenna; long, reaching back over the body jmst tlio ends of (lie nectaries; 
'‘‘iiiciits 2 and 6 equal in longtli, 7 a.s long as 3 and 4 togotber: nntennal 
'sairivios prominent and gibbou.s on the inner side ; inner side of tiilXM’oh’s and 
b-'tit of forming three sides of a rectangle; liead with a sliglit elevation 
d’otir. flu each side of which arises a short bristle. Nectaries slightly 
■'‘'‘■fiei' than those of the winged forms but of the same length ; cauda short, 
hdiiij; in a globular tip. 

^^oa.siuvments : Length of lx)dy, L20 width, .75 length of auveuiuil 
^Wieiits (]) .09 (2) .00 (3) ,30 (4j .20 (5) ,18 (Oj .07 (7) 

total length, L55 nectaries, .30 cauda, .06 
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Winged male (?). — The male as deserlbed is questionable. Many srn;iii- 
bodied individuals were found on the plants with the winged and wingless 
males. On account of the size of the abdominal cavities, which would not st-i m 
to permit the development of young, the small individuals were taken to lie 
males. 



Fig. ^—Pentaloniii myronervoaa, wingless viviparous female, eiihiigni 
(original). 


General coloration of ijarts same as in winged female, but antenna' witiiour 
dusky tips. Antennal segments 2, H and 4 together as long as 7. which 
long and slender, with a single short bristle at the tip. 

The average measurements of five specimens are as follows : Length of bodv. 
1.09 width, .45 length of antennal segments, (1) .07 (2) .06 (3> 

.36 (4) .23 (5) .20 (6) .07 (7) .64 total length, 1.63 leagtli 

of wing, 1,8 width of wing .70 

Pupa. Similar to the wingless female and with gray wing-pads. 

An ant, Prenokpis parvula Mayr, a common species about the depardnen 
greenhouses, is an attendant on this aphis. 

AN xVPHIS OCCURRING ON ANGELICA AND IVY 

Aphis angelicas Koch 

Specimens of Aphis angelicm Koch have been received 
Bureau of Entomology on numerous occasions for determination, 
there is as yet no published record of its occurrence in the 
States. Koch gives as its food plant in Europe Angelica 
In California it is recorded from Angelica sp. and ivy. 
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Winged viviparous female (Fig. .3).— GeQernI <‘oh>r grio if^li green, the gray 
I , ing due to a pruinose secretion on the body; wings liynliiie, veins clear ; lirst 
: segments of antennae, tip of beak, distal ends of femora and tibi® and nee- 
l ilies dusky yellow; eyes and thorax dark brown: last two s^‘gnients of an- 
n tiiise and the abdomen green. The abdomen of some speeiineiis has 4 trans- 
wrse. dusky dorsal bands, the edge of the fourth liand eoineidiug with (he 
of the nectaries. These bands do not extend entirely across. Tiiey often 
merge to form an oblong black patch. An orango-colored hand cnisscs the 
;(bdomen between the nectaries and seems h) he fairly constant in al] speci- 
iiioms- 

Myes seml-proininent; beak reaching beyond the se(‘ond pair coxw; nec- 
taries short and cylindrical; ('anda obtuse, set witli a few slmrt hairs; an- 
teimae shorter than body and very mncli roughened al(>iig .segments 4 and 
by numerous irregular sensoria; segment 3 witli tliirty to forty ijroinincnt 
sriisoria, 4 with ten to fourteen, and 5 with one 1,-irge sensorinm always pres- 
ent and occasionally also one very small one: segmenls 1 and 2 ('ipial in 
length; segment 3 longest, slightly longer tlian 6 and 7 together. 

Mctisurenienta; Lengtli of body, 3.30 widtli, .9o length of wing, 
total expanse, 6.9'""’; length of antennal segments, (1) .07""*', (3) .07 
(3) .40 (4) .33 (5) .16 (6) .11 (7) .SO """i total length, 1.3.3 

lengtli of nectaries, .16 ’"™; cauda, .Vi width of eauda at bast\ .10 
Wingless liviparons female. — General color green, coveri'd with a line gray 
prniuosity which gives them a dark aiipearancts eyes dark red: fianoni. tibia*, 
.‘iiiteniiiE, Jiectaries and cauda dusky; remainder of body green; abdomen 
with a deep orange spot at the base of eacli uect.'iry, and two or throe 
tnuisvcrsc dusky bands crossing just bebliid the nectaries; antenmo and head 
with a few short tiairs; cauda obtuse; niitcima* less than half as bmg as the 
body, segment 2 being the sliortest and 7 the longest: nectaries cyliiidrica] and 
shorter tlian in winged speramens. 

Measurements: 'Length of body, 2.6 width, 1,2 length of antennal 
segments, (1) .09""", (2) .06 """, (3) .33 (4) .13 to) ,1 (6) .09""", (7) 

total feugth, .95"""; length of nectaries, .24"'"'; cauda, .7"""; widtlj of 
candft, .08 

I'npa . — General color green: antennm and tibim dusky at distal cinls; iwes 
likck: in other resiiects .sirnilai' to u'ingless females: length of body, 
length of antennae, 

AN APHIS ON M.VPLE IN CALIFORNIA 
Drepanosipliiim platanoides Schrank 
Sik’ciniens of a largo and beautiful aphis {Drcpiinos'^ihuni plat’ 
oiiotfUs Schrank) were sent to this bureau during the year 1908 by 
Several correspondents on the Pacific coast. Tliis speeie.s does not 
to have been noticed previously in North America by anyone 
ihtere.sted in the study of aphides, and since all the specimens at 
^3tui came from California perhaps it does not occur in the more 
^sstern states. 

hi the year 1848 Francis Walker^ gave an account of the li^c his 
and Mag. Nat. Hist. (2), vol. 1, p. 250-254. 
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tory in England and mentioned ten varieties of the species, suggeM- 
ing that there is evidently quite a variation in color and size. 

A v{ny interesting difference of form is noticeable in the viviparcius 
and oviparous females, in the shape of the body, the former being stout 
and short and tlie latter long and spindleshaped. Prof. C. P. Oil. 
Ictte, in describing a new species of this genus, Vrcpmosi'pkum hra(j<j>i, 
figures the egg-laying female of that species, which shows the elongat*- 
spiiidleshaped abdomen, and explains the method of egg deposition. 

Descriptions of the forms at hand taken on maple (Acer sp.) at 
Lorenzo, Cal., l)y ^^r. I. J. Condit arc given belo^v: 

Winded vivipurous General color reddish yellow; head at base, 

dorsal plates of thorax, joints of legs and tarsi dark; femora and tibhe dnsky 
oran.ge; antenme dusky at base, paler at tip; ne{daries yellow, with dark tij's; 
('uada reddi.sh yellow; wings hyaline, long, and held in horizontal posiii.m 
wh('n at rest; stigma opanue; veins dusky, ending in indistinct dusky margiiK 
Anteun® long and sieruler, almost twice as long as tlie body, and set on lur^a^ 
Itrominent lubendes: segment 3 as long as 6 and 7 together, and with tifti'cn 
to twenty nr more elliptical sensoria placed in a regular lino along the nnina- 
outer edg(‘ of tlu! basal lialf of the segment; s('gment 5 witii one lai'gt* sousn- 
riuni near the distal cud; 6 with three to five large sensoria irregularly jilacM 
on the segment and distinctly separated from each other; all the segments set 
with short, spinelike brisles; tip of segment 7 with tw'o setaceous hairs; licjid 
broad, with two long and two short hairs in front ; the two ocelli adjoining tlie 
ftyes quite prominent and having a dusky ring around the base of each. 

Prothorax long, n ith several tuherculate hairs on eac-h side ; abdomen robust, 
sot with numerous short hairs arising from prominent tubercles. Legs set with 
lumienms short hairs; tibuc long and slender, femora short and stout. 

Nectaries slightly ciirveil outwardly and swollen in the middle, Cauda slum 
and conical. , 

Measurements: Length of body, 2.72”^'^; width, 1.04”'™; length' of antennal 
segments, U) .20™'”, (2j .08™™ (:i) l.d (4) 1.2”™. (5) .84™'”, (6) .15”'"'. (li 
1.4”™; total length, 5.47 length of wings, 4.8 total expanse, 10.82 
length of nectaries, .96 cauda, .2 

Winded ovipannui frmnle ^ — General color reddish yellow to yellow: liemt 
antennae from middle of segment 3 to end of 6, distal ends of femora and tarsi 
dusky; ends of nectaries dusky orange; dorsal and ventral plates of tliorax 
d.ark brown. The general characters are similar to those of the viviiiamu? 
female, with the exception of the abdomen, which is longer and is spiadie- 
shaped. This form probably does not occur until fall, hut as late as Novetiibor 
the viviparous forms can be found on the underside of the leaves. Lengtii iJ" 
body, Stnni ; other measurements as in winged, viviparous female, 
i^apa. — The pup.aj of both forms are similar to each other, except as i" tl)« 
shape of the abdomen, which in the one case is robust and in the other spindle- 
shapeil. Color light reddish throughout 
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plant louse notes, family APHIDIDAE; plate 12 

liy C'. P. (fll.LETTIC 

(Ml »Tuiie 21, 1909, the writer left Fort Collins for a. trip easL and 
Ilia lie short stops at Chicago. Illinois; Lansing. PtM'tland ainl Drtmit. 
Michigan; Rochester, Geneva, Albany and New York City. Now V<irk; 
Palisades, near Fort Lee. New Jersey; and AVasliinglon and (Joorgo- 
tiiun, D. 0., for the purpose of eotlceting and taking notes upon 
.vjX'oies of Apliidida' and seeing as many typi's as possible, (n (ho 
same month Mr, L. C. Bragg started w\m\ a vacation trip oast, dnr- 
iiii: which he made collections and note.s on Apliididic at Lawn*no<‘, 
Kansas; Kansas City, Missouri; Ihiion t'ity. Indiana; SpriiigliiLi. 
Amherst and Wood's Hole, iMassachusotts; and tlion, between August 
ISth and 27th last, the writer collected aphids at Portland. lloi)d 
River, Oregon City, Dundee, Corvallis and Salem. Oregon; and Se^ 
atflo. Washington. The notes cover more than one lumdrid siiecies 
and tile object of this paper is to bring the more important of these 
notes together, with brief comments upon the oceiirrcnee of the same 
';peoies so far as we have taken tlieni in Colorado. 

To avoid repetition, I will give liere*. onve for all. the dates at which 
:aii)turcs were made at the different points visitml. 

The dates of Mr. Bragg’s collections were: Lawrence, June 5 td 
10; Kansas City, June 11 and 12; Union City, Ind., June 13; Spring- 
field, June 14 to 16; Amherst, June 16; Webster, June 17 to 28; 
AVtiod’s Hole, June 28 to July 5. 

My dates- were: Chicago, June 23; Lansing, June 24; Pmliaml, 
Midi.. June 25 and 26; Detroit, June 27 and 28; Roclu'ster. June 29; 
Genova, June 29 and 30; Albany, July 1; Centrrfil Park, N. Y., July 
L Palisades, near Port Lee, July 2; Washington and Georgetown, 
•Julv 3. 4 and 5; Portland, Ore., August 18 to 20; Hwxl River, August 
•M;' Oregon City. August 22; Dundee, August 23; Corvallis, August 
21 and 24; Salem, August 24; Si^attle. August 27. 

r was specially helped iu thi.s work by i\Ir. J. J- Davis in Chicago, 
Or. E, P. Felt at Albany, Doctor Beutenmuller at Palisades and Mr. 
H. Wilson at Washington and Georgetown. 

fitch's types 

While at Albany Doctor Felt kindly unsealed the ease of Fish’s 
types for my iuspeotion. I bad wondered how it happened that Fitch 
al'i-ays had males of his plant lice to describe. An c.xainination ol 
is types indicates that, to Fitch, .all winged lice wcri in<d(>. as 
ppejir from the following notes; 
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Notes on Types Examined 

Aplm mali, male, No. 839,’' In very poor condition but one bin. I 
wing is still present, showing the specimen to be a viviparous female. 

Aphis cerasi^ male, No. 840.” In too poor condition for de. 
termination. 

Aphis herberis, No. 842, male; 840, female.” In too poor condi- 
tion for determination. 

''Aphis hrassica:, male, No. 844.” In very bad condition but with 
wings present. 

"Aphis rudbeckice {M acrosiphum) , male^ No. 853.” An alate louse 
in fair condition. 

"Aphis lanigera {Schkoneura) , male, -No. 861.” A winged louse, 
evidently the viviparous prc -sexual form. 

" Aphis pyri {Schizoneura) male, No. 862.” AVinged viviparous f*- 
male, like preceding. 

"Aphis mbrieator^ male and female.” The wdng of the suppo.sed 
male has true Pemphigus venation. 

The specimens are all mounted on cardboard points on pins. 

fieTjD notes 

Chermesinae 

* 

Phylloxera c-veiue Fitch. Abundant on hickory leaves at Roches- 
ter and Georgetown. Galls along midrib or main veins and usually 
near the margin of a leaf. AVithin were eggs, larvai and pupie; none 
alate at Rochester. Syrphus larvje were also common in the galls. 
Stem females, eggs and alate adults were in the galls at Georgetown. 
The eggs and stem females are very pale yellow, almost white; piipiv 
dusky yellow. * 

Phylloxera c-fallax AValsh. Noticed at Rochester only on hiokury 
leaves. Alany of the lice were alate ; galls abundant. 

Phylloxera intermedia Perg. Taken on hickory leaves at Roehestei’ 
and Geneva. N. Y., and Georgetown, D. C. At Rochester stem-nioth- 
ers, eggs, larvie, pupie and alate adults were abundant. 

Phylloxera vastatrix Planchon. Galls on leaves of wild grape vines, 
common at Portland, Alieh., Geneva and Georgetown. 

Chermes abietis L. Abundant on Abies nigra in City Park. Al- 
bany, July 29, None of the lice ready to leave the galls, thougli ioiiiiy 
are pupae. The very pale yellow, almost w^hite, color of larvr' 
the position of the galls, not terminal, are conditions quite in con- 
trast with the rusty brown lice and the terminal position of the galb 
in case of Chermes cooleyi. Galls also taken at Geneva. 
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I have seen a' few small ^alls of this species in City Park, Denver, 
iipon spruces brought from the East. 

Chermes larieifolm Fiteh. Ratlier abundant on Larix (tmn'icami 
(.11 campus of Michigan Agricultural College and at Geneva. 

Chermes pinicortids Pitch. On Finns strobus at Lansing and at 
Albany. It is commonly very abundant in City Pai-k, Denver, upon 
the same pine. 

Pemphiginae 

Tetraneura ulmicola Pitch. At I^nvrence, just beginning to get 
wings; at Geneva galls very eominon, some turning retl and in tlie,se 
were many alate lice and pupa\ In the green galls all were nymphs. 
Many galls of this species were also seen al AVa.shijigton. Have tmce 
seen galls of this species in Fort Colli n.s upon an elm from an Iowa 
nursery, set the foregoing spring. Figs. 1, 2. 

' Jlamamelistes spinosvs Shimer. The powdery apterous forin of this 
louse was taken in abundance upon tlie under side of the loaves of 
white birch at Albany. At Washington the spiny galls were taken 
fnnii witch hazel {Bamamelis virginica) along with the galls of 
Forniaphis hamamelidis. The galls were reddish, and were packed 
with lice of about the same color. In each was found a very rohust, 
alniost globular, .stern -mother and lice of all stages, inelnding tlm 
wijiged form. • 

Since my return Mr. 0. G. Babcock, a special student in entomology, 
on August 2 brought me from the foothills near Fort Collins, at an 
altitude of 7,000 feet, several leaves of the mountain birch {Behda 
foniinalis] ppon which were colonics of Hamamelistes that seem in 
every way to agree with the cliaraeters of spnwsus. This .sc'ems 
strange as the witch hazel family is not known to occur in the (..oL 
orado fauna for the alternate form of this species, which would seem 
to he necessary according to the careful work done by Mr. Pergande 
upon this louse in the Fiast. It is jrossiblc that the Colorado form may 
be H distinct species with a different alternate food plant not yet dis> 
covered. Upon the other hand it is po.ssible that (his louse is able to 
centinne from year to year upon the ])ireh. Me have found that 
many lice which have the habit of alternating their host plants are able 
eontimie indefinitely upon one of them, ]\ligra(ion to a new food 
liliuit in early summer seems to be for the purpose, of getting away 
frciu natural enemies that have I’apidly increased upon the winter 
host, and this habit is probably a comparatively recent development. 

it is not strange that in many species we find this migrating 
hndency failing to be universal among the individuals of a/ailony. 
dhn)i 0 g coolegi, during early July, almost completely leaves the blue 
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Kpruco to go to the red spruce, but only about 50 per cent, of the fo]'] 
(var eoweni.) on red spruce migrate to the blue spruce each June. 

Phorofion humidi and Hyalopterus arundinis winter upon the pluii! 
and in eari\' summer for herbaceous plants, but we have found 
f)ccasi(>nal colonies of both these species continuing throughout tie- 
summer on plum foliage; F. humidi is known also to spend the entile 
year ui)oii the ho[). Aphis hakeri uses the apple and the thorn (Chvf- 
teguH) as its winter hosts and the clovers for its summer food plants, 
but we find it remains commonly upon red and white clovers through- 
out tln^ year in protected places, and occasional late summer colonics 
have ]>een found upon apple sprouts. Other similar cases might he 
added to the list. Fig. 8, 

flormapltis hamamelidis Fitch. The smooth cone-shaped galls nf 
this species wer<* taken in great numbers upon leaves of witch hazel 
at Washington, Webster^ and Wood^s Hole. The galls contained one 
stem-mother and in each ca.se examined many of her offspring in all 
stages of gi’owth including adult winged examples. In color these lice 
resemble those in the spiny galls of the preceding species. Fig. 4. 5. 

Femphigus hetac Doane. Taken at Salem, Oregon, where it was 
common upon roots of Chenopodium alhum in an apple orchard. Ap- 
terous form and pupie were seen, but none that w^ere alate. 

.Tlii.s is a serious sugar beet pest in Colorado occurring upon the 
eastern and w'estern slopes. far as I can learn this species does 
not occur much east of the eastern line of Colorado. We find the 
native asters and golden rods {Aster and Solidago sp.) favorite host 
plants, w'hile it is also common on the roots of Chenopodium and Ivo. 
Sensoria on anteiinal joints about as follow^s: three, 6 to 7 • four. 2: 
five and six, 1 each. See fig. 6. 

Femphigus fraxinifolii Riley. This louse is very common upon wiiite 
ash in Colorado, but wt did not meet with it anywhere east of Coln- 
rado. I found the louse and its injuries very common upon the native 
ash {Fraxinus oregona) about Portland, Oregon. It seemed specially 
abundant upon little trees that w^ere but a few- feet high, tightly curl- 
ing the leaves, many of w'hich w'ere dead. Sensoria : joints three, 5 to 
7 ; four. 4 to 5 ; five, 5 to 6 ; six, 2 to 3. Fig. 7. 

Femphigus acerifoUi Riley. Mr. Harley Wilson showed me this 
species at Georgetown on silver maple (A. dasycarpum) . The lice had 
nearly all left the folded leaves w'hieh they had inhabited, and the 
leaves had ripened and fallen. Some large trees had been badly in- 
fested. This is a very large species, measuring as much as 4.50"*^’ in 
body length and spanning fully 10”^“ from tip to tip of wings. Hie 
antenna is very short, barely exceeding 1“"*, and the sensoria are • on- 
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r:u‘d to the under surface of the segments, there being only slight 
indications of the sensoria from above. The numbers of seiisoria per 
V ginent are about as follows : Joints three. 11 to V-\: four, tivt' and six, 
to 6 each. Fig. 8. 

r^niphigus corrugatans Sirr, Tliis species stvms eontmon and wide- 
>iiread, curling the leaves of Vrahgus and Ahidaticlnd-. It was 
;i!iiindant in curled leaves of Crattgu.'^ luavi’tH'opiini and C. cru^gaUi 
at Lansing, and leaves of Anufaiicliier canodrH.sis at Kamsas 
S[u-inglield. and \Ycbster. Alate lice was found in all eases, 'rids 
is a common species upon Amckuc/u’tr ainifoUa and (-ivUgus occi- 
ijt uialis in the foothills near Fort Collins and upoi\ \vl\at I take to be 
tlie same plants at Paonia, Colorado. Sensoria: Joints tlirei'. Ki to 20. 
I'liur, 4 to 6,; five 2 to 3; six. 1. Fig 0. 

Pemphigus ulmifusvs Walsh. The galls {)f this s[))'eie.s wen^ .sliown 
.to me by Dr. Boutenmulier of Palisades. X. J. The leaves o\‘ a small 
chii were niueh infested, the larger galls being fully two iuebes in 
length. Just an occasional gall was beginning to turn yellow, and 
ill these some alate examples wore found. In all the galls stem- 
mothers wore still present; they nere very ])ale yidloiv in eoloi*^ large 
iuid sub-globular. All of the descendants from llie striu-motlirr worn 
acquiring' wings. This gall was abundant on small elms at Washing- 
ton. hut the inmates had escaped. At Woods Dole alate liee wei;-^ 
abundant in the galls. 

The alate lice I took were larger than those Thomas (b'seribed 
(Eighth III Kep. p. 153), averaging 1.60"“”' in liody length and 
fully 2.20'""' to the wing tips, and .1 find no well marked ifidication 
of a fork to the cubital vein. The antenna has joints 3. 4. 5 and 6, all 
heavily 7 ’iugecl, joint 4 being usually the .shortest and 5 and 6 sub- 
equal. The most pronounced peculiarity of the antenna is the ah* 
.scuee of a distinct unguis as a differentiated portion of joint 6, resem- 
liliiig in this respect. HamameUstes. Fig. 10. 

Pemphigus tessellata Fitch. This species was taken by Dr. Bragg 
from the underside of limbs of alder at Webster and Woods Hole, 
Apterous examples only were seen. 

Panphigus populitransversns Riley. Taken on cottonwood leaves 
<it Rochester and at Webster. Very few galls seen. This is a com- 
eion species infesting cottonwoods in Colorado. Sensoria; Joint.s 
three. 3 to 5; four, 0-1; five and six, 1. Sensoria in distal portion 
f'f joints 5 and 6 verj' large, with 2 to 4 minute hairs in each. Fig. 11. 
tuphigus popuUcondiiplifolius Co wen. Stem-mothers and young 
u'liat seem to be this species were taken in folded leaves of popuhi.^ 
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halsamifera at Lynn, Mass.. June 27. Sensoria : Joints three, 20 to 2'. ; 
four, 6 to 8; five, 6 to 7 ; six, 5 to 7. Pig. ’12. Drawing from Coi .. 
ratio specimens. 

This louse is of occasional occurrence in Colorado upon the broad 
leaved e(>ttf)n woods. The upper surface of the leaf folds together 
along the line of the midrib and the sides puff out like a well filled 
purse. 

^ Femphigiis populimonilis Riley. Not noticed east, but was very 
common upon terminal leaves of Popuhis trichocarpa about Portland. 
Oregon. Many of the little pockets were dissected and in some 
syrphus larvae were seen, but in others were the living lice, one in a 
gall. All acquire wings. Apparently the young migrate from the 
gall almost as soon as born and start a home of their own by the irrita- 
tion that their l)eaks produce in the growing leaf. This species is 
extremely abundant upon young narrow-leaved cottonwoods (P. 
gustifoUi) in Colorado. Sensoria; Joints three, 6 to 9; four, 3 to 5; 
five, 1 to 3; six, 1. Fig. 13. From Colorado specimens. 

Pemphigus vagahundiis Walsh. A single gall, quite immature, was 
taken from cottonwood at Rochester. 

This species is comparatively rare in Colorado, but occasionally a 
small tree is quite badly infested. The antenna has a very long unguis 
this genus and what is more remarkable the unguis seems to have 
three sensoria. See Fig. 12. Sensoria as follow.s: Joints three, 10; 
four, 2; five and six, 1 each; unguis 3. From alate lice taken at 
Chicago, 111., by J. J. Davis, and at St. Louis, ^lo., by J. T. Monell, 
Fig, 14. 

Schizoneurinae 

Schizoneura lanigera Haiism, This species, almost universally 
present in apple orchards, was not specially searched for but was 
noticed at Ceneva, Central Park. Washington and LaAvrenec, and was 
nowhere very abundant. This is one of the most serious and gen- 
erally distril)uted insect pests of apple orchards in Colorado. *Mr. 
Bragg found the alate pre-sexual form at Lawrence, So far as I know 
this is the earliest date for the alate form. ^Ir. George P. Weldon re- 
ported an alate louse of this species at Austin, Colorado, July 15. lOOi). 
Figure 15 shows an enlarged antenna. 

Schkoueura ulmi L. {americam Riley). Many alate lice 
nyniphs in rolled leaves of American elrn at Geneva, Albany, Law- 
rence and Wood's Hole. The curled leaves were also seen at ^^;isl^ 
ingtoii and Georgetown, and on European elm {Ulmits campestr^s- at 
CorvaHis. This louse is a real pest upon white elm nearly every 
that this tree is grown in Colorado, The antenna is shown in 1^ 
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Sckizoneura rileyi Thos (ulmi Riley), Thi. kmse wrs described 
:rom the tender growing bark of the elm by Dr. Rilev and was seen 
by Mr. Bragg at Wood’s Hole; it is also of common occurrence at Fort 
Collms and other places in Colorado. ■ I am unable to separate it with 
any certainty from nlmi, so incline to believe the two forins arc one 
<j)ecies. 


Galls were taken at Corvallis on Vhnus campnlris, or Enropc-ui 
cork elm, that were very large poeket-like swellings, often involvii'sg 
tlie entire leaf and with a large wide open mouth below. As the few 
alate lice taken seem not to be specifically distinct from the specimens 
we have taken from the common form of this gall on the American 
elm, I am not considering it a ditferent species. 


Plate 12. Antenme of Aphididic. All alate viviparous f,.„,aics ex.-ept 
Fig. 5. All enlarged 120 diameters. One and 2 are 6 and 5 .iointol antennw from 
tie same individual of Tetraneuru uhnicola: 3. Ilamametisles siiiiimi. 1 - i 
from alate form and 5 from apterous stem-mother of Uormnnhix hamamelMh - 
6, Pemphigus betw; 7, P. frasiMfoHi; S. P. iicerffol/i ; 9, P. c„m,i,gh„s : 10, 
P. ulmifusus: 11, P. p-transi-ersvs ; 12, P. p-mndupHfoWis : 13, P. p-mumlis; 
14, P. vagabunHus; 15, Schkoneura lanigera; 16, SchizoHeura ulmi. Original', 
Miriam A. Palmer, delineator. 
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Plate ; 


Tetrane u ea uUicola X 720 
HamameliiCes spiriosics Aito 


Hcf'maphis hamamelidis ialafe i^fem 9 / a12D 

Pemphigus beCcce aizo 
Pemphigus frcLbC.inifolii i^l20 


Pemphigus a^cerifoUi xiP.o 



P^rnphl^uS ccrru.^u{cLn$ a 1?.0 
Pemphigus uhnifusus \120 
[^rnp\i^us populiff'cinsvprsu.s 

Pef^tp^i^us co'icC upll ^o!\ US Sl20 d 

^u-S popul'i monihs At2o 

PetnphigixS va^ahi^ndws ^ 

SchizOfzeura. lani^era ^Ito 





ANTENNAE OF APHIDIDAE 
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CALIFORNIA HORTICULTURAL QUARANTINE 

r*y ('. W, AVoodwouth. Tf//. 

Entomologists are generally unacquainted with the actual facts ivla- 
live to the working of the California horticultural laws. The .sni>po- 
Mtioii is that they have really prevented the introditeti(rti of insects 
During the period of the greatest horticultural (expansion California 
liad absolutely no restrictions on importations. The quaranliiie laws 
have been effective now for more than a seore of years. In Lshti .Mr 
.\lcxander Craw, then liortieultnral officer at the' port of 8au Fran' 
cis(;o, gave a list of “injurious itiscet pest.s found on trvis and plants 
fmm foreign countries. Tliese were the insects which lie (.-onsid- 

eretl liable to be introduced but wliich the quaranliiie was e.xpeeted 
1(1 ]:)revoiit. 

The publication of a '4Iost Iiule.v of Califoiaiia by Kssi^ 

and Baker- contains data for oheckinjr up the pi'eeediii^r list. Jarjrely 
supplied by :\Ir. Edward M Ehrhonn the sueees.sor of Mr. ( 'raw. The 
following speeie.s are noted as established in Caiifoiana : 


1. Fseudaonidia duplex Coe. {Axpidiotus duphx) in giv.-n- 
houses (p. 56). 

2. Chrysomphalus aonidium Linn {Aspidiofu.s //ri/.y) in 
houses (p. 5'5). 

S. Hemichiomspi,^ aspidisine Sign. (Chionospis aspidistru ) in 
greenhouses (p. 55). 

4. Ckionaspis euonymi Coms. nursery housi's (p. GO), 

5. Fiorinia fiorvm Coins. (Fiorinia camedliic) in greenlKoi.m^s 
(p. 56 and 58). 

6. Leypidosapltes heekn Xewm. {Myiiluiipk c'dncohi), rec-oiah^d 
by Craw as already established in one locality in San Dit'go 
Count}" and ei'adication urged, on orange (p, 57). 

7. Lepidosaphes gloverl Pack {}fyfilaspis yJoveri), sarnr i-cc- 
ord as above, on orange (p. 57). 

8. Parlatoria pergandei Conis. on orange and camellia (p. 5G 
and 57). 

9. Pseudococcus aurilamius f\fask {DacUjlojyins aiiriknaluB) 
in greenhouses (p. 59). 

10. Eucalymmius perforatus News, (Leemium perforaium) in 
greenhouses (p. 56), on sweet bay tree (p, 62). 

11. Orihezia insignis Doug, on Laiitana (p. 61). 

Tifth Biennial Report of the State Board of Ilorticultnre. 

‘I’omona Journal of Entomology, Vol. I. 
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This list constitutes nearly a third of those mentioned by Craw, aii.l 
does not by any means include all the species that have become resi- 
dents of tlie state during this interval The horticultural officers wej e 
particularly on guard against these scales, but they nevertheless- fouiiil 
admittance. These facts do not reflect upon the care of our horti- 
cultural officers because their work has always been most painstaking 
and earnest, but do seem to indicate the futility of such effort. 


AMERICAN ASSOCIATION OF ECONOMIC ENTO- 
MOLOGISTS 

The twenty-first annual meeting of the Aiuerican Association of 
Economic Entomologists will be held in Boston, iMass., during thr 
last week in December, 1909. A further notice will be s(mt to all 
members before the first of November, together with a blank to he 
filled out by all members desiring to present papers at the meeting. 
In order that the program can he made up so that it can apfiear in 
the next issue of the Journal and in the general program of the 
American Association for the Advancement of Science, it is neces- 
sary that the blank be filled out promptly and returned to the secre- 
tfiry. 

Application blanks for membership should be secured from the 
undersigned at once so that they can be filled out and returned in ad- 
vance of the meeting. This will greatly facilitate the work of the 
i\Ieinhership Committee. 

The meeting at Boston promises to be one of the best held by the 
association and it is hoped that the entomologists from all sections 
of the country will make it a point to be present. 

A. F. BurgbsSj Secretary^ 
Bureau of Entomology, Washington, D. C. 
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Discussion and Correspondence 

The Journal has endeavored to iiiamtain an independout attitude 
; nd at the same time accord fair and courteous treatnignt to all. It 
is impossible for the editor to personally verify all statements sub* 
tiiitted in manuscript. He can only hope to excducle tlie more patent 
errors. Authors, including those submitting reviews, must be lield 
responsible for their statements, provided the coj)y has been followed. 

The following communication, dated at Cambi-idge. England, duly 
27, 1909, and addressed to the editor, requires no explanation ; 

‘‘We notice in your issue of June, 1909 (Vol. II, p. 259), a review 
of our book, ‘Ticks, A Monograph op the Lxodoidea,’ over tlio sig- 
nature of N. Banks. We are the last to question the right of the re- 
viewer to form and publish an unfavorable opinion of our work, and 
must bear with what philosophy we can the low estimate in which he 
holds it, but it is perhaps permissible to protest .strongly against his 
flLstorted and misleading statement of facts. When the reviewer 
states that the work ‘is not a monograph in any sense of the word,’ we 
caimot but express our astonishment and would refer him to any Eng- 
lish dictionary for a definition of the word monograph. Our copy of 
AVebster defines a monograph a.s ‘a written account or description oT 
11 .single thing or class of things; a special treatise on a particular 
subject of limited range.' Perhaps Mr. Banks does not nsc a Web- 
ster’s dictionary, AVhen Mr. Banks states that we have not .studied 
the collections belonging to Nenmann nor those in Berlin and Paris he 
is making a statement about facts of which he ha.s no pei'sonal knowl- 
edge. for u'e have received and studied specimens from nil the three 
sources named, We have examined five out of the six valid .species of 
Jrgias, and our descriptions are based upon our ou’ii examination of 
ihese species. Similarly, we have personally studied eight out of the 
eleven valid species of Ornithodoros. Consequently the reviewer s 
statement that a ‘number of species known to Doctor Neumann are un- 
known to them , . . ’ gives a. false impression to anyone read- 

ing the review. 

‘‘In all cases we have given the fullest credit to other authors, Ihe 
t't'atitudft we receive at the hands of Mr. Banks is comprised in his 
statement that we give a ‘brief technical description (in many cases 
«iore or less compiled).’ Naturally compilation has been necessary, 
to slur over the original matter in the book as does Mr. Banks is 
In compiling we have sifted little wheat from much chaff, and. 
ffheiever we have been able, we have added information acquired by 
<)i3rselves. This work has entailed much la^or, which we are confident 
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is appreciated in competent quarters. Our ‘brief technical deserij-- 
tions’ to which Mr. Banks appears to object are intentionally brii f. 
We do not believe in padding descriptions with useless detail, but sei/.^ 
upon the essential characters which, in our opinion, after a survey of 
the group, serve for the recognition of a species. 

“With regard to the reviewer’s concluding statement that ‘most uf 
the figures are taken from Neumann. The plates are original — we 
would say that there are 116 figures (not 114). Of the 116 figiu't-s 
45 are original, 43 are reproduced, by kind permission, from Niti- 
niann’s original blocks and 28 are from figures by other authors. 
the 9 figures on the 3 plates 6 figures are original and 3 are rcpjo- 
dnccd from other authors. Are we to accept this as an example ot 
^Ir. Banks’ sense of fair play or of the scientific precision which char- 
acterizes his ‘brief teehnical description’ of our book? 

“We fear that ^Fr.- Banks has unfortunately transgressed the lire 
of legitimate criticism . . . We regret that we have been lui- 

able to make anything of his descriptions of two species of Arga^. 
That others have experienced a similar difficulty with his diagnoses ap- 
pears from the fact that in ‘Das Ticrroich’ (Dieferung 3, Acarimi 
while eight of his species of Orihatidai are admitted as possibly valid, 
sixteen are relegated to the category of ‘ doubtful. ’ 

“Yours truly, 

“(teo, II. F. Nuttall, Quick Professor of Biology in the 
TJnwersity of Camhndgr.'’ 


Scientific Notes 

Injurious June Beetles, Anomala marfjinata Fubr. — At the office of the st;ne 
entomologist at Blacksburg, Va,, a complaint was recently received from I’iir 
rick Coniitj', Ya., to the effect that a large apple orchard was being (bimagol 
seriously by some leaf-eating insect and request made for an investig:itii']i. 
A visit on July the 14th, 1909, revealed the fact that a large number the 
apple trees in this orchard had been partially defoliated by a spw'ies uf Jiiuo 
beetle. The orchard consisted of about thirty thousand apple trees, from three 
to eight years old. The damage done to this orchard was so extensive th;it 
portion of it presented a dull brown, unhealthy appearance from a distance. 
Tile trees most seriously damaged extended over an area of probably ow lui!'- 
dred acres. Some trees were damaged more than others; some of the -'.intllri 
ones had but few leaves left. 

Tliece were about twelve grape vines in front of the manager's d'velliD?- 
small vines of two or three years’ growth, that were entirely defoliated. 

There were several hundfed of these beetles on one apple tree in 
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,, „s. upon being (Iisturbe<l these luseets f„i| u, ,i„ 

(.t ; hw-ome active ou retuting tlie under the h\v 

!1,eif fe«ting habit eloselj- resembiea ih,,t „f (),, h„;, i,,,,,, 
appear to attack the fruit save iu rare lustaaces, T|„.v seMoi,, uv'an.i 

>* "hi.'- f«'- a fO'v feet. fr„n, „„e li, 

tli.‘ other. 

|!uc compfii'utivejy few of these insects were left mi the nhove dine ik the 
iiiMiingor states that they appear about the middle of .Tune aial Itmve’almni 
pie middle or latter part of .July, 

Specimens sent to Dr. L. 0. Howard were idciititied bv Mi-, s.-hwirz -is 
U,.mln mdrginata Fabr, They are very like the emmuou'-Mune bu-”' found 
during the summer season on blackberry bu.shos-, lecdh,.^ Hie iVuit. mdy tliey 
;,re about bait the size. The male of tliis species seems to Imvi- the i>e.-uliar 
liabit of hanging on to tlie female, chtsplng (be posu-rior iim-iimi of her 'ib- 
tlMincn with his anterior pair of legs uiteu not feediug. The male Is .someu Imt 
stiuaHer than the female, abdomen darker, tlioracic segnieiit more narrow mid 
deeper green. 

The examination of this orchard was made after two o'clock in the .-inortioon 
The manager states that these insects have been doing some litllc daiu.-igo for 
the i.ast two or three years but h.-id been mm-ii ^vm■se during llic presmu sea- 
<nii tliau ever before. An examination of tlic surrounding orchard./ in rids 
lo'-dity was not made at that time but no otlier similar coiiijdmuls were n- 
t-oived at this office. 

.1. C Stilks, ,Usistaiit Ent()nv>hj(/ist, Virfiinia Vrop Vm. 


Insect Work on the Shade and Ornamental Trees in Brooklyn for 1909.- 
'Hiis year was the first one iu the history of Drnoklyu fliat tlic irisei-t emuDies 
(if its shade and ornamental trees were controlled with a marked degn-e of 
MiccosR. This is due partly to the egg-destroying work of the pi-evion.s years. 
I'di-fh' to the additional equipment of gas siiraylng mm liines and the. early 
d*raying, but more than anything else to the better grades of siwaying uni- 
lerial employed. For unnyv years past the spraying done in Ihi.s r-jty [u-orer] 
iueffective, The futile results were of common note, but tlie (‘ause was nm 
luviwti. Last year a few chemical tests with the arsemite of lead in use told 
bi*; whoUi story. This year five other brands of lead, .selected according to the 
k'5ts m-orded in Bulletin 214 of the X. .7. Agric. Experiment Stafion, were 
t'ljililoyed and all proved efficient. Twenty -three tlmusand jiouuds of lead wei-e 
'i^el and over forty thousand trees were spra.ved. Tlie Tu.s.sock om- 
enemy, and Dataua mbrhti'a were the most numevons caterpillar.s. 
elm-leaf beetle w'as very abundant, but wa.s I'eadily subdued by tJie early 
'I’m.viiig i„id later by the oil emulsions ajipiied at tim base of tfm I roes during 
Cerkid of pupation. The simrfy and oystei’ slmll scales were thickly in- 
‘rd'mg five thousand elms, and an application of w!\a!(^ oil soap at the rate of 
'''‘f ]'(‘iiiid to six gallons of water (sug.gesfed liy Prof. .Tolin H. Smith) proved 
elective. The xVilauthus and Cynthia moths and the bag-woimi. though 
numerous last sesisou, were hardly seen tliis year. The few puiiio of 
.•<p(Y-ies all seemed to have been parasitized, d'he new pests which arc 
f^Ji'tnidable are the linden borei’ fkeperdu re.sTftd) on the European 
■y and the hickory bark borer iScrdytns qitadrispitiosus) on all species 
The former is as yet not very serious and the injections of 



JODUNAL OF ECONOMIC ENTOMOLOGY 


tv.. 2 




carbon bisiilphid toj^etluT with the removal of the badly infested trees pro 
very servireable, but the hickory bark borer is becoming the most danger . u,; 
enemy, threatening over a tliousand trees in Prospect Park and sixteen t! . 11 . 
sand others in Forest Park. Everi effort is being made to check its rava-os- 

.7. 7. Levisox, Ar6ortc?i?fi(/ f.vf. 

Control of the Codling Moth. — At the meeting of the American Pomolo- u ni 
Society at St. Catharine's, Ontario, on September 15, Mr. E. Caesak of th(‘ On- 
tario Agricultural College discussed studies made by him in the orchards nf 
7oa. Tweedle at Stony Creek, Ontario, this year. He applied the first 
just as the blossoms dropped, June 4-7, hut was delayed on the south half <•] 
the orchard until June 10-12 on account of high winds. At the latter dab- bm 
few calyces had closed. Two pounds of arsenate of lead per barrel, a iiressurr 
of 140 pounds with a Friend pump and Friend nozzles at a 45 degrees 
were used. The spray was directed into the calyces and the trees were tli<ir 
oughly drenched in an effort to lodge the spray in the lower calyx cavity. On 
the Spy, Jonathan and Van Deveer this was successful because the stamens 
stand wide apart, but on the Greening, Golden Russet, Red Astrachan amj 
other varieties it was found impossible to penetrate the stamens with the 
spray. The second spraying was applied June 25 to July 2, when the eggs 
had been laid and some had been hatched. At this spraying self-boilefl lime- 
sulfur mixtures, 8-8 50, with 2 pounds arsenate of lead, was sprayed with 
small aperture nozzles at 160 pounds pressure. On July 28 the trees were ex- 
amined and on the north half, where sprayed June 4. 99% of the fruit x\;is 
, found uniiifested, which was equally true of varieties in which the spray Inul 
not ])enetrated to the lower calyx cavity. Ninety-four per cent, was fouiiil 
clean on the southern half sprayed June 10. Many larvte which had ciueroi 
at the sides of the fruit were found to have died after entering. On Seiitejubt-r 
13, when the second brood had entered the apples, the trees were again ex- 
aminwl. On the north half 90% were perfect and there were no wormy t alyns. 
while on the south half 75-80% were clean and there were some wormy cjdycK 
Unsprayod orchards nearby had 50 to 100% wormy and the orchard sprii.vni 
had been 50% wormy the previous year. Two full broods occur in the Niagura 
peninsula. E. D. Saxdeeson. 
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Tiie editors will thankfully receive news Items and other nutter likely t(» he of In- 
terc-'f to subscribers. Papers will be published, so far as possible, in the order nf re- 
cepiiou. Ail extended contributions, at least, should be in the hands of the editor the 
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Over a year ago the editor called atteutitm to the advisability tif 
[)al>Ii.sliiug cortain matter, particularly general notes, in tlio OHober 
and December issues, partly because it tvould limit the amount of 
material awaiting publication early the following year, and al.so on 
account of the gain to be derived in case discussion was desired. Our 
gatherings afford unique opportunities for the discussion of pajicj'S 
from a variety of staiidpoint.s. It would be most desirable if ento- 
iiiologists could acquire the habit of publishing, at least in abstract, 
eertaiu types of papers ^vhich they wished to have ([iscussed at a 
•oraing meeting. Announcements of investigations contemplated and 
licthods to be pursued are especially appropriate, and we trust that' 
.oinething of the kind may be seen in tlie December issue. Such aii- 
liouncements and discussionvS, if they accomplished nothing else, would 
bring those following similar lines into closer touch and might result 
ill extremely valuable cooperation. 

.\n article on a preceding page discusses one method by which the 
economic entomologist may reach the public and opens a qu(*.stion of 
much importance to many readers. Some years ago Doctor Forbes 
pliieed himself on record as follows;^ is not the facts of ento- 
-'iicilogi' we discover, but those which w'c persuade the farmer, the gar- 
It'iier or the fruit grower to use diligently for the protection or tlie 
preservation of his crops ivliich make our entomology economic.’^ 
I'liis statement is most empliatically true at the present time and the 
uitoinoiogist w^ho does not present his results to his clientage in a con" 
vineing manner fails to perform a most important duty. The pre- 
'-5se method must of necessity depend largely upon the character of 
the work performed and especially upon local peculiarities. Methods 
•f great value in a community possessing small knowdedge of general 
f^Dtoiiiolngv may be entirely inapplicable to a group of well informed 
fniit gT()\vers or progressive men engaged in other lines of agricul|ure. 
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Dpinoristration work is particularly adapted to localities where th. i- 
is very little Interest m economic entomology. Practical experimen 
work in well-informed communities is most important, since such n,. 
calities, whether special attention be given to publicity or not, in i , ;(t 
ity become university extension centers. This discussion might \u< 
greatly amplified and undoubtedly much of value would be deiivti] 
therefrom if entomologists from different parts of the country WMuld 
give us the benefit of their experience. 

The advisability of making changes in the management of tlir* 
Journal is a matter likely to come up for consideration at the Oinii. 
ing mooting. The Journal Publishino Company was organised 
primarily to afford a ready means for the publication of the proeH'd- 
ings of the American Association of Economic Entomologists. Tlu u. 
was no thought of monetary gain, either on the part of the eonipaiiv 
as a whole or by specially interested individuals. In fact, care w;is 
taken in drafting the articles of organization to prevent one or a 
group of individuals from securing control, since it was deemed wise 
to have a thoroughly representative organ. The Journal Coaioany 
has demonstrated the possibility of issuing this serial without financial 
loss. The question has been raised as to the advisabilty of the assti- 
cation taking over the Journal and have the membership fee (the lai- 
ler raised to $2 for active members, $ 1.50 for associate members aiirl 
•$1.00 for foreign members) include subscription to the official orgar. 
Every economic entomologist should possess a copy of this piihlica- 
tion. The wisdom of this will become much more apparent in snll^;c- 
qiient years. Some amendment to the by-laws would be necessary if 
the cluuige is made. This can easily be arranged by the secretary 
giving thirty days^ notice of the proposed amendments. This eliausro 
Avonld render a publishing company unnecessary, give the associati<»n 
direct control of its official organ and effect an economy in the ol- 
lection of subscriptions. 


Reviews 

Recent Work on the Codling Woth.— Three recent reports <if in- 
vestigations of the codling moth have added very much h' 
knowledge of the life history and control of this pest in Arkansas 
Virginia and Georgia. These studies confirm observations nnulr ky 
others on the following points: Practically all eggs of the fir>i 
eration are laid on the leaves 5 a larger proportion of the larviv <1 tf*'" 
second brood enter at the side and stem; the drenching spray slr^vs nt' 
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L^-eater efficiency at 100 to 120 pounds pressure than tiie mist spray ; 
:;ite spraying applied so that the foliage is covered \vhoa the til’s! 

, igs hatch destroys the first brood of larvae very effectively, although 
i.it as M'ell as the spray directed into the calyx. 

These studies, particularly the first, show a marked advance in (‘x- 
;,,.{ness of method in the study of the life history and the care with 
uiiich spraying expeTiments ha\e been arranged and form a newt iiu- 
p-.rtant addition to our knowledge of the subject, With the data 
which has been recently presented from various parts of the count rv 
fi i-Mimplete monograph of the life history and the means of coniro] of 
tlie codling moth may now be prepared for tlie country as a wliole 
and careful comparison and study will reveal not only most intfovst- 
ing differences in life history due to different climatic conditions, 
which will have a practical bearing upon means of control, hut will 
also undoubtedly furnish a most interesting biological study in con- 
nection with the effect of climate on the niunher of gciiiondions. liiher- 
iiation. etc. 

The Codling Moth in the Ozarks, by E. E. Jknxk, V. S. Dept. 
Agrie., Bur. Eut. Bull 80, Part L p. 32, fig.s. 8 (June 21). 11)0!) i. 

Mr. Jenne gives a report of the tlfe history studies coitiiiieuced i» 1[KI7 at 
Siioani Springs, Benton County, ArJtansas. The account of tlic life liisloiy 
iCveii is the most complete and satisfactory study of the tife Iiist<jry of the 
codling moth for a given locality which we have seen. Tin* arrang^’nient is ai- 
inirable, the data is well presented and full and wlien compared with tliat of 
provious years shows the seasonal variation in the life liistory. 'Die spring 
occur from March 1 to June 1, the lengtii of tlie iiiipal singe ilecrens- 
ing with the advance of the season, and the moths emerge from March 31 to 
June 8, the maximum emergence being on May 12, about a month after the 
aintie blossoms dropped. The life of a moth averaged about ten days and the 
eggs were laid three to five days after emergence. The first brood of eggs 
cciumeuced on April 7, were abundant by April 27, and the last were laid 
May 27. Practically all the eggs w'cre laid on the leaves. Eggs laid on April 
15 hatched in 19.6 days; those laid Ma„v 10 hatched in 7.5 days. The first 
larvte were found April 27, three w’eeks after the apple petals fell. In 1907 
they were found on May 18, or si.x weeks after the petals fell. The major- 
it.v of the larvae entered the fruit during Maj', this being duo to the con- 
centration of the first brood- due to the shorter [)eri()d of pui)ae and eggs as 
the season advanced. 

Tijc first cocoons of the finst new brood of impie were observed May 27 and 
the last on July 15, lu 1907 the first cocoon was observed on June 12 and in 
1506 on June 5. The average life of the first brood of larvae in the fruit Wiis 
23.8 days. 7,2 days elapsed between the time the larvae leave the fruit and 
tlieir pupation. Thus the first brood of pupae overlap the spring brood twelve 
An average of 10.7 days is passed by the first brood of pupie, It should 
iiuted that Mr. Jenne uses the term “brood’’ in speaking of any single stage 
tilt* insect and the w’ord “generation” to include all stages of the lif« cycic. 
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The first larvae, pupa.* and moths in the spring are termed the spring hroor 
and generation respectively and the first generation eomineuces with the eg" 
laid by the spring moths. This nomenclature is st)mewhat different from th; 
which has usually been used in discussing the life history of the codling moT.i 
and may tend to confusion, but is here followed. The first moth of the fir>r 
brood emerged June 8, whereas In 1907 it emerged on June 25, and in irti).; 
on June 19. The moths of this generation lived 6.2 days. 

humming up, the life of the first generation from the time of oviposiii^.n 
to the emergence of the nioths required an average of 54 days. The seioid 
brood of larvae began to leave the fruit July 15 and the last of them left tlie 
fruit early in September. The average time in the fruit was 24.6 days, whiif? 
in 1907 it was but 18.1 days, though the conditions were somewhat different. 
After leaving the fruit 11.8 days passed before the larvje pupated. Very fmv 
larvic pupated iifti'i- August 20. The pupal stage averaged 10.5 days and flic 
time in the cocoon 20.4 days. The second brood of moths commenced t<> 
emerge July 25, were abundant in August and diminished througii September. 
The life cycle of the second generation thus required an average of 49.5 days, 
whicli. with 5 days before oviposition, makes a total of 54.5 days, as against 
49 days in 1907. i'lie first eggs of the third brood were laid August 5 and 
the last October 16 from a moth emerging October 1. All eggs laid before 
August 28 hatched in 5 days. In September the length of the egg stage 
lengthened to the imjximum time for those in the spring. The first larvje 
of the jhird broj)d occnrrefl Augnst 14 and began to leave the fruit September 
3, having been 24 days in the fruit. All of these hibernated. 

A few larva* failed to pupate early in the season, but of the first brood 
there were three and of the second brood four larvae which hibernated without 
pupating. In 1907 out of 41 larvae 5 of the second brood failed to pni)aie. 
in 1908 the majority did not pupate after August 20 and all hibernated after 
Sei>teiuber first. 

There can be no question as to the correctness of there being three broods 
for three generations were reared from four eggs laid May 4. The band rec- 
ords showed that there were five times as many larvae of the second brood as 
of the first brood, but that the third brood was hardly larger than the first, 
due to the early harvesting of the rrop. This is an important factor in ibe 
control of the codling moth in soullierii localities or where early fruit is 
grown, the iiiqwrtance of which has not been asually noted and was evidenced 
by the rather small percentage of infestation, hut 50% of Wiuesap ai'ples 
and 60% of Ben Davis being infested on unsprayed trees. 

Life History of the Codling Moth in Virginia, by J. E, BrcK. 
A/ a. Agr. Exp’t Station Kept, for 1908, p. 5-1-89; fig. 33-53. 

The life history has not been so carefully studied by Mr. Buck in VirgiJiia. 
but the report gives very valuable data and undoubtedly presents the most im- 
portant data concerning the life history from a practical standpoint. Fnnlier 
life history studies with a larger amount of material carried on at the dilTcrcot 
latitudes in Virginia would make a most valuable addition. 

The effect of birds in the destruction of winter larvje was studied and it wiis 
estimated that 85% were destroyed by them. The spring pupae were I 
March 28 and most of the larvae had pupated by April 28, The earlier pup* 
required about 30 days. The first moth emerged April 26 and the las: .Tiiae 
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1 , ,he maximuin p.nwgeiu-e being abow the „t m,,,, .j..,, 

;■ aays. but the avera^tvaa from 2 to 7 days in More egg., were o^ 

on the mtit th.«rtn.ve been not.,, e„e.vhere. 27, being ,o„na „r,, „t 
nn,t oO on leaves on Ma.v 26. but thi, i, large en,,,,..), be 

,,, a-lnsive. Biossoins .Iroppeil alum, .\pril 30 an,, the lirst larv.-e were foitml 
in apples about June 2, thougli a few entere.) earlier. Siw.aite.one i,i>r ,™t 
„( the larva, enteretl the eal.v.v, 2n enter., I the sale an, I S'l at the si,,,,,’ 
Tl e first brood of moth, oeetirr,,! fro,,, .miy -1 to .Vngast 28, 11,,. mavir.n,,,, 


iii;r tiliout the middle of July and the 


maxiiiuiiii t)f t]],. )a,-v,.,t unden 


I, an, I, was .July 13. Eggs were laid „„ .i„iv ,3 „„ 1^.,,.^, 

W on apples. These hatelual in five .lays, .giity per , e„i. of 11,0 seeoiul hr, wit 

of larva' eiilered the side of the apples, rupation abonl .tugnst 8 

The baud records taken at l^laeksbui'ft. latitude :i7.2.^ derives, altitude 2170 
feet, show maxima nt June 28 and July 30, wldle at Kniporia', latitutle 3M;7 
elevation 200 feet, the maxima June G ami Au^iu.^t fi. \ mi<^r 
stiirb of the life hi-^story at these two imints would therefore^ uiulouhtedlv re- 
veal important differences, with probably a third breed at Ihiiporia. ' Tlie 
ohsevvatlons on the life history wt-re made at BlacksbuiT' 


Well arranged spraying experiments were earried out on York trees with 
well planned plots and with both dropped and piekial fruit ree<>rd('d, 70.9% 
of the fruit was wormy on checked trees, h'lie results indiertte tliat 4 ounces 
Paris green was not quite as elfeclive as IV, iicund arsenate of Ie;ul. Drench- 
iatt the trees with Bordeaux nozzles with 100 to 120-],onml })ressui-e with a 
barrel pump showed no benefit over a mist s))riiy, A fu’cssure gauge w.as used 
:iiid a ('onstaut pressure maintained. Biots 15 ,‘iiid 1G were in a separate 
orchard of Ren Davis and so were not coiviparablo with tfu‘ [uawlons idols. 
They were sprayed two to four weeks after the blossoms drop[,ed. Six ounces 
of Paris green seemed to be of equal value to 2 pounds arsenate of leaif. 
With 41.52% wormy on the check trees tliere were but 2.12% and 4.29% wormy 
<m the sprayed trees and 1.86% and 4.56% of tlie picked fruit wormy. This 
iudicates that the later spraying gave pr.actically as large a j)er cent, of good 
fruit as the earlier spraying directed into tiic calyx. 


The Codling Moth or Apple , Worm in Georgia, by W. V. Reed, 
tm. ■'>i'ate Bd. Ent. Bull. 29. March 15, 1900, p. 37; fig. 23. 

Studies of the life history u'ere made at Cornelia in 1906. Pommia in 1907, 
and hUlapoysa in 1908. In 1906 the spring bi'oml of iiiotbs emergcaj, May 6 to 
24. aui.vimum May 12; in 1907 from April 25 to May 17, and in 1908 from 
-h'l'd 9 to 26. These results arc base<l, however, on but from 10 to 20 moths 
each seasoii. 

Kighty-nine per cent, of the first brood of eggs were laid on the foliage and 
<ia the fruit in 964 eggs observed. The eggs of tlie first brood hatch in an 
3'’er;ige of 9 days. During July the second brood hatch in 514 days. Mr. 
^h‘c<i has .succeeded in rearing larvae on leaves entirely and finds frequent evl- 
ileiicc of their work on foliage in the orchard. Seventy-one per cent, entered 
the ctiiyx, 16% the side, and 8% of the larvae entered at the stems during the 
^fttsoii. The average life of larvae in the fruit was 2$ days for tlie first 
f)rood. and from 13 to 36 days, averaging less than three weeks for the sec<md 
Jiost moths lived less than a week, though one lived 25 davs, but he 
«'acli.Kles that the average life is two to three weeks. Rjcluding 5 da.vs from 
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emergence of moth to oviposition, the second generation requires an average ,f 
48 days (35 to 65 days). A life history chart is given showing the devel-.. 
ment of three full generatitiiis and part of a fourth, this being based on . .<u. 
tinuoiis reariiigs throughout tlie season, hut the discussion of the life histnj.y 
might well have been amplified. Mr. Iteed concludes, however, that probjiPiy 
there are usually only three generations and sometimes only two and a pariiii] 
third. Sr)ine larvjc of each brood fail to pupate and hibernate over winter. 

('onccrning Ki)rayiiig .Mr. Heed states that on tlie proper time of sprayin- 
for the Brst brootl hangs 78'rc of successful control for the season, although ilio 
s(s-ond brood (has more actual damage than the first brood. 

Si)raying exiierimeiits were carried on at Tallapoosa and romona. l ij. 
fortunately no rei'ords of dropped fruit were inade and at Pomona only .‘.(iu 
fruit were counted from a single tree in each plot. The arraugement of the 
plots was also unsatisfactory, consisting of straight rows, side by side, so 
that there must liave been considerable inllueuce of one plot on another. X^r 
was the time of sf)raying w<dl arranged to show' the exact value of the c:irly 
sinaiys after tlie first or the best time for their application. The first was 
given when the petals fell (April 6) ; second, before calyx closed (April 1.3 1 ; 
third. 10 days later (April 23) ; fourth, U days later (April 27); and fifth, 
when seemid brood eggs batched (.lune V2) ; and two weeba later (June %). 
Therefore tlie ri^sults of the s])rayiiig experiments can hardly be regardoil as 
vei'y conehisive, but studied in a broad way indicate the following results: 

Ihit little difference ^vas indicated In the value of the fir.st three sprayings, 
or wliellier applied just as the petals fell or a w^eek later just before the calyx 
closed. I>ate sprayings for the second brood showed only 2 to 5% benefit, and 
when addetl to the early sprays increased their benefit by about the same 
amount. The practical value of siiraying was well demonstrated, though the 
fyer cent, of perfect ])icl;ed fruit wiis not as higli as should be secured with 
tliorough work. 

10. I). Saxdkksox. 

Striped Cucumber Beetle, by T. J. Headlek, 19th and 20tli Re- 
ports of (he N. H. College of Ag'ric. & Mechanic Arts, p. 419-513. VM^S. 

This is a most excellent general economic account of the striped cucmiiher 
beetle, one of the most important insects with xvhich the American fanner 
has to deal. The writings of earlier authors are freely cited and comparisons 
are made, some of w'hich are extremely interesting, e. O-- the periods the wriier 
determined by roaring in the District of Columbia in a high temperatme in 
comparison wdtli tliose in New flanqishire at the naturally considerahly lowir 
temper;! ture. In the former it was found that the pupal period could hr 
l>assed in a minimum of seven days in a temperature of from 75° to S o I . 
while in New Hampshire 13 days are required in a temperature of aboin 6'^ 
F. In regard to tlie total period of the life cycle, Garman, working in 
tucky, ascert.ainod that this period from the hatching of the egg to the traus- 
formation to the adult averaged from 26 to 33 days, while in New Hampshire 
the life cycle was iiasscd in an average of M days, at a mean temperature •'( 
69° F. In New Hampshire it has been ascertained that the species is single 
broodwl, but the wu-iter still claims, until it can be otherwise prove<l. 
there are at least two generations in the District of Columbia and pcih'd'- 
three southward, this conclusion being based upon analogy. Some inter' si iiu 
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^periments were made with remedies, but there is stiJl lumh to be leariieHl 
. this line. In spite of the observations of Messrs. Sirri.ie and lleadlee that 
lis encumber beetle is expert in avoidiinr poisoned portions of a plant, as good 
., suits have been obtained by others in the use of arsenate of h^ad as for 
ihe Colorado potato beetle. Trap crops are also valiialde and additional ex- 
5, (.•riments should be made with them. jj 

Insect Friends and Enemies: The Relation of Insects to Man, 
to Other Animals, to One Another, and to Plants, with a Chapter 
on the War Against Insects, by John B. Smitit, J. B. LippiiieoU 
Co., p. 1-134, 1909. 

This popular work is a remarkably synpiatlietic and aeonrale disnissi.m of 
lini relationships between ins(X‘ts and tiieir omironinonl. The writer's ex- 
tensive experienee as a practiral entomologist mid his intimate knowledgi' of 
tlie literature have enabled him to produce a thoroiiglily njod^a'ii and very 
rc.adable and attractive book, covering certain fields which liave not hereto^ 
fore been adequately treated in popular literature. The various chapters, ar- 
ranged largely along systematic lines, have for tlieir chief jiurpose liie ex- 
bilntion of the numerous interrelations existing between the dilTeia'ut inswts 
and their relation to other organisms. The pradical value of the book is 
greatiy increased by numerous references to tim more inip(Ji‘tant injurious 
siiecics for the purpose of illustrating the discussions, ’the cliapt(“rs on in- 
sects in their relation to each other coinjirises a clear pi'esent.ation of the value 
of parasites and incidentally summarizes certain i'(‘C(ait biological discoveries. 
Pird.s come in for rather severe strieliires on laige 134, though 1!ie author ad- 
mits their value under certain conditions aiul very properly regards them as 
hut one of the natural checks on insect life. The treatment of insects»in 
their relation to other animals, to man and the housoliold is (‘.xccjdionally full 
and is i)ractica]Iy an economic discussion of the more ini])ortant forms. The 
<haptei“ on the war on insects is devoted mf>stly to insecticides and llnar nic 
jdication. The volume is illustrated witli a large serie.s of figures, taken mostly 
from the author’s earlier publications, and an excellent plate (original) de- 
picting in natural colors the chief iiiswt pests of tlm housidiold. 

The general public wall find in this volume a vast .‘niioimt of interesting 
and valuable information Tespwdiiig insects, while tlie investigator will fre- 
ipiently refer thereto because of the excellent summaries, es])ecia]ly of the 
recent investigations in regard to insects and their part in the disseinin.ation of 
disease. 

On Certain Seed Infesting Chalcis-Flies, by Cviti'S li. Ckoot, 
C. Univ, Agrie. ExpT Sta. Bull. 265. p. 367-388. 1909. 

This is an admirable investigation of minute, hitlierto almost unnoticed 
forms, several of which are of considerable importance. A table showing 
the systematic position of the Phytophagous Chalcids is followed by his- 
torical, biological and descriptive accounts of several species, with special 
reference to methods of controlling the injurious or potentially injurious 
forms. The numerous illustrations are excellent and the aiitlioi- is to be 
congratulated upon making a substantial addition to our knowledge of Ibis 

group. 
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Current Notes 

Conducted by the Associate Editor 

Prof. C. E- Sanborn has been appointed entomologist to the Oklahoma Agi ; 
v'liltural Experiment Station. Address, Stillwater, Oklahoma. 

Dr. A. W. Morrill, who has been engaged in White Fly investigations f-.r 
the r>ureau of Entomology in Florida, has resigned to become entomologist P) 
the Arizona Horticultural Commission and the Arizona Agricultural Exj)eri- 
nient Station. 

Mr. Edward M. Ehrhorn, Deputy Commissioner of Horticulture ' of Cali- 
fornia, has rosigncMl to accept the position of superintendent of entomology of 
the Hawaiian Board of Agriculture and Forestry. He took charge of the wru-k 
at Houolulu October 1. 

Mr. Jacob Kotinsky, who has been conducting the work since the deatli nf 
the late Alexander Craw, resumes his post as assistant entomologist to the 
board. 

Mr. M. M. High, a graduate of the Mississippi Agricultural College, biis 
been appointed an expert in the BTireau of Entomology, United States De- 
partment of Agriculture. He will work on insects affecting truck crops. 

Mr. S. S. Crossman. a graduate of the Massachusetts Agricultural Col- 
lege, has received the appointment of expert in the same bureau and has been 

detailed to work on White Fly investigations in Florida. 

• 

Mr. T. L. Patterson, a graduate of Clark College, Worcester, Mass., has been 
a])iiointed an expert in the same bureau at the Gipsy Moth Parasite Labo- 
ratory, Melrose Highlands, Mass. 

Mr. Dudley iMoulton, who has been engaged in the Investigation of deciduous 
fruit insects in California for the Bureau of Entomology, has resigned to be- 
come deputy commissioner of horticulture of Oalifornia. 

Dr. H. J. Franklin has resigned as assistant state' entomologist of Minnesota. 

The associate editor, owing to the editor being in Europe for several weeks, 
will edit the December number. It may save time to send all manuscript to 
the associate txlitor at the Gipsy Moth Parasite Laboratory, Melrose Highlands, 
Mass. 


Mailed October 15, 1909. 




